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PROJECT FINAL CLOSE-OUT REPORT 
BUILDING 123 DECOMMISSIONING PROJECT 

1.0 INTRODUCTION 

The purpose of this close-out report is to document completion of the Building 123 
Decommissioning Project. This report is formatted as required by the Rocky Flats Cleanup 
Agreement Implementation Guidance Document. This report also documents completion of 
performance, as defined in the Rating Plan for Performance Measure 97-C5.01 R (see Attachment 

The objective of this project was to decommission Buildings 123, 11 3, 1 14, and 123s in support 
of the Rocky Flats Environmental Technology Site (RFETS) Ten-Year Plan to close the site. 
Building 123 was targeted for decommissioning because it was believed to be relatively low-risk. 
Decommissioning of the Building 123 structure offered an opportunity to strengthen the 

decommissioning expertise on a moderately sized, relatively low-risk building. The other 
buildings were small structures immediately adjacent to Building 123 and could be conveniently 
and economically removed when Building 123 was demolished. A brief description of the 
decommissioning tasks is provided in Section 2.0 of this report. Drawings showing the project 
location and the Building 123 floor plan may be found in Attachment 1. The photographs are 
located in Attachment 2. 

3). 

The decommissioning of Building 123 was done according to the Proposed Action Memorandum 
for the Decommissioning of Building 723 (PAM), Revision 6, dated March 26, 1998 (Attachment 4). 
The PAM provides a detailed description of the decommissioning tasks for Buildings 123, 1 13, 
1 14, and 123s. These tasks included decontamination of radiologically contaminated facility 
systems, partial closure of Resource Conservation and Recovery Act (RCRA) Unit 40, and 
characterization of Individual Hazardous Substance Sites (IHSS) 121 and 148. 

2.0 REMEDIAL ACTION DESCRIPTION 

2.1 GENERAL 

Decommissioning of Buildings 123, 113, 1 14, and 123s was conducted in three major phases: 
Strip-Out, Asbestos Abatement, and Demolition. A description of each phase is provided in 
Sections 2.4 and 2.5 below. Prior to implementation of these three main phases, the following 
activities occurred: 

2.1.1 Environmental Readiness Evaluation (ERE) 

Throughout the majority of the project, and Environmental Readiness Evaluation (ERE) was 
conducted by Kaiser-Hill Company, L.L.C. (K-H) and U.S. Department of Energy (DOE). The 
purpose of the ERE was to review documentation prepared to support the project and conduct 
interviews with various project personnel, to determine whether the project was prepared to 
proceed with each major phase (Strip-Out, Asbestos Abatement, and Demolition). Findings and 
observations from the ERE team were addressed by the project team and corrected prior to 
initiation of work. ERE approval from K-H and DOE was required prior beginning Strip-Out, 
Asbestos Abatement, and Demolition. Documentation of each of the three ERE reviews is 
attached in Attachment 5. 
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2.1.2 Integrated Safety Management 

Consideration for safety was integrated into all facets of the Building 123 Decommissioning 
Project. The Integrated Safety Management principles (defining scope, identifying hazards, 
implementing controls, performing the work, and providing feedback) were implemented during 
general project planning, during the preparation of project plans and documents, and during daily 
execution of project tasks. On a project level, hazards were defined as the scope was being 
developed. Resources were allocated and the project schedule was designed to address 
implementation of the required controls. Project plans (such as sampling plans, radiological 
survey plans, engineering documents, and Integrated Work Control Packages) addressed scope, 
hazards, and necessary controls at a more detailed level. Finally, hazards and controls were 
addressed during the daily execution of work tasks in Plan of the Day meetings and through the 
development of Activity Hazard Analyses. As a result, the project was successfully completed 
with only two Occupational Safety and Health Agency Recordable Accidents: one bee sting, and 
one sore knee. 

2.2 RELOCATION OF BUILDING TENANTS, EQUIPMENT, AND CHEMICALS 

Decommissioning of Building 123 began with the relocation of building tenants, and removal of 
furniture, equipment, and excess chemicals. An Economic Disposal Plan was developed for the 
excess furniture and equipment by the RFETS Property Utilization and Disposal Department and 
the K-H Safeguards, Security, Site Operations and Integration (SSSOI) Department. Excess 
chemicals were inventoried, classified, and either shipped to an approved off-site treatment, 
storage and disposal facility (TSDF), or stored on-site in accordance with the Waste Chemical 
Consent Order and RFETS procedures. Attachment 6 contains a portion of the Property 
Disposal Inventory and Economic Disposition Plan (the actual documentation is of considerable 
size and is on file with K-H SSSOl and correspondence documenting the disposition of waste 
chemicals in Building 123. 

2.3 CHARACTER IZ AT10 N 

The buildings were then characterized for hazards and potential contamination. The 
Reconnaissance Level Characterization Report for Building 123, October 1 997 (Attachment 7) 
identifies the type, quantity, condition, and location of both confirmed and potential sources of 
radioactive and hazardous substances which were present in Building 123. No significant 
hazards were identified in Buildings 123S, 113, and 114. Hazards identified in Building 123 are 
listed below: 

Asbestos 
PCB's in light ballasts 
Fluorescent Light bulbs (were handled as hazardous waste due to mercury) 
Perchloric acid 
Chemicals 
RCRA hazardous waste 
Radiological contamination 
Metals (lead, chromium, cadmium, an arsenic) in paint 

Characterization was followed by detailed planning, engineering, and award of subcontracts for 
strip-out, asbestos abatement, and building demolition. 
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2.4 STRIP-OUT AND ASBESTOS ABATEMENT 

During the strip-out and asbestos abatement phases of the project, all of the identified hazards 
were removed from the buildings in preparation for demolition. Most strip-out and asbestos 
abatement activities were conducted concurrently. Due to the presence of multiple contaminants 
in Building 123, removal of the hazards had to be carefully sequenced to minimize potential 
exposures to the workers. For example, explosion hazards from perchloric acid had to be 
eliminated before asbestos abatement could begin. Asbestos abatement often included the 
removal of materials that were radiologically contaminated, and that contained lead. 

2.4.1 Strip-Out 

Strip-out activities included the following tasks: 

0 

0 

0 

0 

0 

0 

0 

Removal of radioactively contaminated asbestos floor tile. 

Removal of all carpet. 

Removal of all process hoods and associated ducting, including a thorough rinse of the hood 
and ducting system, process waste system, and process scrubbers for perchloric acid. 

Removal of all laboratory cabinets, counter tops, and sinks. 

Partial closure of RCRA Unit 40. Closure of this portion of RCRA Unit 40 included removal of 
above grade and use of extraction technology/rinsate sampling for closure of below grade 
portions of the piping, sumps, and pipe chases. 

Removal of a 68-ton leadkteel vault for refurbishment and shipment to Russia by DOE. 

Removal of miscellaneous items such as fire protection equipment which was salvaged for 
future use. 

Strip-Out activities of special interest are summarized below: 

Perchloric Acid Rinse 

A strip-out activity of note was the removal of perchloric acid residues from the process ventilation 
and piping systems. As stated above, the entire hood, ducting, process waste, and scrubber 
system were flushed to rinse perchloric acid residues. The flushing procedure was developed by 
Resource Technologies Group under subcontract to the Strip-OuVDemolition Subcontractor 
[Denver West Remediation and Construction, L.L.C. (DWRC)]. Due to the explosive nature of 
perchloric acid, the process for rinsing and dismantling the system was meticulously planned by 
experienced personnel to ensure the safety of the workers implementing the procedure. The 
procedure was reviewed by independent expert s at the Oak Ridge National Laboratory prior to 
approval. Generally, all surfaces were wetted, power washed, and tested prior to cutting and 
removal. Mechanical connections were cut from the system, and disassembled while submerged 
under water. 
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Removal of the Lead/Steel Vault 

Building 123 housed a 68-ton leadkteel vault that was once used for lung and body counting. 
The vault was constructed of unique steel manufacturled prior to 1945. Steel manufactured prior to 
this date is free of radioactivity resulting from nuclear fallout, which makes the material valuable for 
use as shielding when measuring internally deposited radioactivity. DOE found that there was a 
need for the vault in Russia, and made arrangements for the vault to be removed, refurbished, 
and then shipped to the Russian government. 

Prior to building demolition, temporary structural supports were installed and a bearing wall of 
Building 123 was removed. The vault was moved out of the building on cribbing, placed onto a 
trailer, and hauled to Lawrence Livermore in California for refurbishment and shipment. 

Concrete Sampling 

The concrete slab was sampled during the strip-out phase for radiological contamination. All 
sampling was conducted according to the Concrete Sampling and Analysis Plan to Characterize 
the Building 723 Slab, December 1997. Characterization of the slab was necessary to determine 
levels of contamination due to the following features: 

Source pits: concrete lined pits installed during original construction for the storage of 
radioactive sources. These pits varied in depth from 8" to 18'. 

Floor drains which were used at one time to divert process waste through the original process 
waste line #P-2 to Building 374 for treatment. 

Secondary containment sumps for the active process waste lines in Rooms 156, 157, and 
158. 

Concrete core data was used determine which areas of the slab had radiological contamination, 
the extent of the contamination, and which areas of the slab needed to undergo additional 
decontamination or encapsulation. This data was also transmitted to the Rocky Mountain 
Remediation Services, L.L.C. (RMRS) Environmental Restoration Department for their use in 
ranking the IHSS. The Concrete Sampling and Analysis Plan and the results of this sampling 
may be found in Attachment 20. 

2.4.2 Asbestos Abatement 

Process waste pump sumps in the courtyard and in Room 125. 

Extensive asbestos abatement was also conducted in Building 123. Concurrent with strip-out 
activities, abatement of nonfriable asbestos was conducted. This included removal of the 
following asbestos containing materials (ACM): 

Asbestos containing cabinet linings. 

Counter tops with asbestos containing mastic. 

Doors with asbestos core material. 

Arc shutes in one of the building transformers. 
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This was followed by abatement under full containment for the following friable and non-friable 
ACM: 

0 Wall board (transite panels). 

0 Drywall, mud, and tape. 

Floortile. 

Thermal insulation. 

0 Loose fill in concrete block. 

All asbestos abatement was done in accordance with an Abatement Plan prepared by the 
Abatement Subcontractor and accepted by RMRS for K-H project personnel. Completion of 
abatement was confirmed by an independent, State Certified, abatement oversight personnel 
through visual inspections and clearance air sampling. All abatement, air sampling, and sample 
analysis was conducted in accordance with State regulations. Documentation demonstrating 
completion of asbestos abatement may be found in Attachment 9. 

2.4.3 Unforeseen Site Conditions 

The project encountered several unforeseen site conditions during the strip-out and asbestos 
abatement phases. In each situation, associated work was stopped, the project team called-in 
subject matter experts to help determine appropriate actions, health and safety issues were 
addressed, and work packages were modified to include the new actions. As a result, all 
unforeseen site conditions were addressed without safety issues. The following is a list of the 
conditions encountered: 

0 An abandoned duct was found above a suspended ceiling in Room 11 1. The duct was not 
properly supported and contained perchloric acid residues. 

Loose asbestos fill was found inside the cells of a concrete block wall. 0 

0 

0 

In Room 135, an additional room was constructed of transite within the original room walls. 

Stub-ups of old process waste piping were found underneath cabinets in several of the 
original laboratories. 

Asbestos mastic was found under the laboratory counter tops. 

High contamination areas were designated in Rooms 123 and 124. 

The extent of radiological contamination in Rooms 103 and 109 was much more widespread 
than originally anticipated. 

High contamination was also found on the south wall of Room 11 1. 

0 

0 

0 
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2.5 DEMOLITION 

Prior to demolition, all utilities were disconnected from the buildings. Utilities included power, water 
(domestic and fire), communications, alarms, steam, natural gas, plant air, and sanitary sewer. In 
addition, documentation verifying that all asbestos containing materials were removed was 
transmitted to the Colorado Department of Public Health and Environment (CDPHE) (Attachment 

Final radiological surveys were then conducted in Buildings 123, 11 3, 114, and 123s according to 
the Close-Out Radiological Survey Plan for the 123 Cluster, January 1998. Results are 
documented in the Close-Out Radiological Survey Report for the 723 Cluster, August 1998. Any 
areas that contained radioactive material above the unrestricted release criteria were 
decontaminated to meet the release criteria prior to demolition. However, some areas of the 
Building 123 slab could not be adequately decontaminated however. These areas were 
encapsulated with epoxy paint to fix any removable contamination in excess of the release 
criteria. These areas were also protected with steel plates, and will be evaluated during ranking 
of IHSS 121, 148 and the remaining building slab. 

Once DOE approved the final radiological surveys, the buildings were demolished in accordance 
with a Demolition Plan prepared by DWRC and accepted by RMRS and K-H project personnel. 

Certificates of Destruction were completed for each of the buildings once demolition was complete 
(Attachment 10). These were filed with the DOE Realty Officer. 

All waste generated during demolition was also handled in accordance with the project Waste 
Management Plan and applicable plant procedures. All waste characterization, packaging, 
shipment, and documentation was supervised by a full time Environmental CoordinatorNVaste 
Management Specialist. Refer to Section 12 for additional information on waste management. 

2.6 WASTE MANAGEMENT 

9). 

All waste generated during strip-out, asbestos abatement, and demolition was handled in 
accordance with the project Waste Management Plan (Attachment 14) and applicable plant 
procedures. All waste characterization, packaging, shipment, and documentation was supervised 
by a full time Environmental CoordinatorNVaste Management Specialist. Refer to Section 12 for 
additional information on waste management. 

2.7 IHSS CHARACTERIZATION 

Upon completion of the building demolition, preliminary characterization of IHSS 121 and 148 was 
completed. The characterization was conducted in accordance with the Soil Sampling and 
Analysis Plan to Characterize lndividual Hazardous Substance Sites (IHSS) 727 and 148 at 
Building 723 (SAP), May 1998 (Attachment 11). Results of the preliminary characterization are 
documented in the Final Pre-Remedial lnvestigation of lndividual Hazardous Substance Sites 
(IHSS) 721 and 148 at Building 723, Data Summary Report, September 1998 (Attachment 18). 
The characterization data was used by the RMRS Environmental Restoration (ER) Projects 
Department to rank the IHSS. The ER Ranking spreadsheet is located in Attachment 19. 
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3.0 REMEDIAL ACTION GOALS VERIFICATION 

3.1 REMEDIAL ACTION GOALS 

Verification of remedial action goals for the Building 123 Decommissioning project is summarized in 
several reports. The following table, Table 3-1, Verification Documentation and Remedial Actions 
describes the remedial action described in the PAM, and the associated verification report. 
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Table 3-1 Verification Documentation and Remedial Actions 

I Remedial Action I Verification Documentation 

Decontamination of radiological 
contamination 

Partial Closure of RCRA Unit 40 Certification of Closure for the Building 123 Components I of RCRA Unit 40, May 1998 (Attachment 8). 

Close-Out Radiological Survey Report for the 123 
Cluster, August 1998. 

Asbestos Abatement 

Characterization of IHSS 121 and 
148 

Demolition Notifications to the CDPHE, Air Quality Control 
Division and clearance air sampling documentation 
(Attachment 9). 

Final Re-Remedial Investigation of individual Hazardous 
Substance Sites (IHSS) 121 and 148 at Building 123, 
Data Summary Report, September 1998 (Attachment 18). 
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Detailed descriptions of the RCRA Closure, radiological decontamination, and I HSS 
characterization may be found in the documents referenced above. These documents provide 
actual analytical results of samples and surveys. The RCRA CertificationReport and 
documentation related to asbestos abatement may be found in the referenced attachments. Due 
to the volume of information contained in the Close-Out Radiological Survey Report, this report 
will not be provided as an attachment. It has been distributed to DOE and is available for review 
upon request. The Final Pre-Remedial Investigation of lndividual Hazardous Substance Sites 
(IHSS) 121 and 148 at Building 123, Data Summary Report and the RCRA Certification Report 
have also been distributed to DOE. 

In addition, it should be noted that there were no releases to the environment due to the 
decommissioning of Buildings 123, 113, 114, and 123s. 

3.2 REMEDIAL ACTION DELIVERABLES 

In addition to the remedial action goals defined in the PAM, the CDPHE specified certain 
requirements that needed to be fulfilled as a condition of their approval of the PAM. These 
requirements are defined in the letter from the CDPHE to DOE dated August 25, 1997 (Attachment 
12). Approval of the PAM was conditional, dependent on completion of the following actions: 

1) Review and approval of the SAP. 

2) Review and approval of the IHSS 148 Remediation Plan (Note: This action was deleted by 
an approved modification to the PAM on March 28, 1998) 

3) Review and approval of the Unit 40 Closure Plan. 

4) Review only of the Asbestos Abatement Plan. 

5) Review and approval of the Demolition Plan. 

Copies of approval letters for the SAP, the Closure Plan, and the Demolition Plan are included in 
Attachment 12. Also included is a transmittal letter for the Asbestos Abatement Plan. 
Modifications were made to the PAM in Revision 6, March 1998. This revision clarified that 
remediation was not included in the scope of this project. The Building 123 Decommissioning 
Project included only the characterization of IHSS 121 and 148. Therefore, a remediation plan is 
not required as part of the Building 123 PAM. 

3.3 DOCUMENTATION OF REMEDIAL ACTIONS 

All Administrative Records for the Building 123 Decommissioning Project have been tracked and 
controlled as required. Attachment 13 contains a summary of Building 123 documents and records. 

4.0 RCRA CLOSURE (VERIFICATION OF TREATMENT PROCESS) 

The only treatment process used during the Decommissioning of Building 123 was 
decontamination of some components of RCRA Unit 40 using an extraction technology. These 
operations were conducted as part of the Closure Plan for Building 123 Components of RCRA 
Unit 40 (RCRA Closure Plan), Revision 0, November 12, 1997 and not the Building 123 PAM. A 
detailed description can be found in the RCRA Closure Plan and the report entitled Certification of 
Closure for the Building 123 Components of RCRA Unit 40, May 1998 (Attachment 8). A brief 
description of the closure status of RCRA Unit 40 in Building 123 is summarized on the next page. 
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The RCRA Closure Plan listed three options for closing the system: 

1 ) Decontamination, 

2) Disposal as RCRA listed mixed waste; and 

3) Debris treatment. 

All above-ground components of RCRA Unit 40 in Building 123 were removed and managed as 
RCRA listed mixed waste in accordance with Option 2 of the Closure Plan. This waste will be 
sent to an approved TSDF for disposal. 

Closure of the pipe chases and sumps in Rooms 156 and 158 was done in accordance with 
Option 1 (decontamination) of the RCRA Closure Plan. Analytical testing confirmed that these 
components met RCRA Clean Closure Standards. 

Closure of the pipe chases and sump in Room 157 was also done accordance with Option 1 of 
the Closure Plan. Analytical testing showed that nickel was present at 11 1 parts per billion (ppb) 
which is 11 ppb above the Tier 2 standard. Since nickel is not identified as a contaminant of 
concern and it is not a RCRA regulated hazardous waste, CDPHE has determined that no further 
action will be required for Sump 157. 

Closure of the sump in Room 125 and the underground piping did not meet the Closure 
Performance Standards. The rinsate sample for Room 125 exceeded standards for lead (56 ppb 
versus (vs) 15 ppb) and rinsate sample for the underground piping exceeded standards for 
chromium (588 ppb vs 100 ppb) and lead (21.7 ppb vs 15 ppb). The Closure Plan deferred 
any areas not meeting Clean Closure Standards to the ER Department. ER evaluated data from 
soil samples, groundwater monitoring, and the rinsate analysis to rank IHSS 121, 148, and the 
under building contamination associated with Building 123. This evaluation will determine what, if 
any, remediation will be required for these areas. The ER ranking may be found in Attachment 19. 

5.0 RADIOLOGICAL ANALYSIS 

The Close-Out Radiological Survey Report for the 723 Cluster, August 1998 documents details 
of the radiological decontamination verification. As stated previously, this report is available for 
review upon request. 

Buildings 123, 1 13, 1 14, and 123s were surveyed in accordance with the Close-Out Radiological 
Survey Plan for the 723 Cluster, Revision 4. This Plan incorporated guidance provided by the 
Multi-Agency Radiation Survey and Site lnvestigation Manual (MARSSIM) (draft) and the 
Manual for Conducting Radiological Surveys in Support of License Termination, NUREGKR- 
5849 (draft). Final disposition of building materials was determined following an analysis of the 
data obtained from the radiological surveys and samples collected during the final survey 
process. When compared against the 123 Cluster Derived Concentration Guideline Levels, and 
DOE’S “No-Rad-Added Program”, survey and sample results indicated that all building materials 
remaining following strip-out, except for the Building 123 concrete slab and paint covering the 
Room 11 1 south wall, could be released in an unrestricted manner. 
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Contaminated paint from Room 11 1 was removed and disposed of as low level radioactive waste 
prior to building demolition. Residual radioactivity in excess of the release criteria remains within 
the Building 123 slab and is located in what was once Rooms 109, 123, and 124. Attempts to 
remediate these areas failed. In an effort to protect these areas from the weather and demolition 
activities, the areas were sealed with a weather proof epoxy coating and covered with a steel 
plate bolted into the slab. In addition, abandoned source wells and process waste piping located 
in the Building 123 slab have not been fully characterized. The areas containing elevated levels 
of residual radioactivity, abandoned process waste piping, and source wells will be addressed 
during evaluation of IHSS 121, 148 and the Building 123 slab. 

6.0 WASTE STREAM IDENTIFICATION 

Waste generated during the project was handled according to the Waste Management Plan for 
Building 123, March 1998 (Attachment 14). This report included a summary of anticipated wastes 
and instructions for the disposition of each waste stream. 

The tables in Attachment 15 list the waste streams and actual quantities of waste generated 
during the decommissioning of Buildings 123, 113, 114, and 123s. 

7.0 SITE RECLAMATION 

Soil remediation was not within the scope of this project. As described in the PAM, subsurface 
contamination identified during the course of the project will be evaluated by the RMRS ER 
Department. 

8.0 DEVIATIONS FROM THE DECISION DOCUMENT 

There are no deviations from the PAM. The PAM was updated regularly throughout the project to 
reflect changes in the project plan, scope, and/or sequence of activities. The last minor 
modification to the PAM was approved on March 28, 1998 (see Attachment 4). 

9.0 DEMARCATION OF WHERE EXCAVATION TOOK PLACE 

No excavation took place during the decommissioning of Building 123 project other than 
characterization drilling, conducted under the SAP. Refer to the SAP for locations of drill samples 
collected to characterize IHSS 121, 148, and the building slab. All drilling was done in accordance 
with a Rocky Flats Soil Disturbance Permit. 

10.0 DEMARCATION OF WASTES LEFT IN PLACE 

No wastes have been left in place. Buildings 123, 113, 114, and 123s were removed down to 
the respective building slabs. The building slabs are considered components of the IHSS and 
will be evaluated as part of the IHSS 121 and 148 ranking by ER. 
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11.0 DATES AND DURATION OF SPECIFIC ACTIVITIES 

Planning for the Building 123 Decommissioning Project began in January 1997. Reconnaissance 
characterization of the buildings took place in September and October 1997. This was followed 
by engineering, evacuation of the building, and award of subcontracts for the building strip-out, 
asbestos abatement and demolition. Work by the subcontractors began in November 1997 and 
was completed in May 1998. Details of the work completed between November and May are 
provided in Section 2 of this report. 

12.0 FINAL DISPOSITION OF WASTES 

The table in Attachment 15 lists final volumes of all wastes generated during the Building 123 
Decommissioning Project. Also included in Attachment 15 is a Waste Stream Residue 
Identification and Characterization (WSRIC) Summary for the waste streams generated during 
decommissioning of Buildings 123, 1 13, 1 14, and 123s. Each waste stream generated was 
assigned a waste code. The following is a summary of the waste code categories: 

1. Non-radiologically contaminated, non-hazardous waste (including asbestos), 

2. Non-radiologically contaminated, hazardous waste, 

3. Radiologically contaminated waste (including asbestos); and 

4. Low-level mixed waste. 

Building materials were analyzed according to the TCLP to determine whether the wastes met 
Land Disposal Restrictions specified in 40 CFR 268. The data is summarized in Attachment 16. 
The results were presented to CDPHE, and it was agreed that the analysis data was adequate 
to demonstrate that the wastes were non- hazardous. 

13.0 LESSONS LEARNED 

The Building 123 Decommissioning Project was completed without serious personnel injuries or 
environmental impact, but the project experienced several unknown site conditions, which 
impacted the budget and schedule. Lessons learned for the project are stated in a report entitled 
Lessons Learned for the Building 123 Decommissioning Project, dated August 1998 (Attachment 
17). An executive summary of the lessons is provided below: 

1. The safety performance throughout the project was well managed and safety was always 
given top priority by all team members. However, attention to detail decreased some near 
completion of the field activities. There was not enough attention given to routine clean-up 
tasks, which resulted in a near-miss safety incident, which could have lead to an injury. The 
lesson learned is that safety awareness must be given highest priority from the start of the 
project through completion of all field activities. 
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2. The planning phase of the project was incomplete. The schedule was not given sufficient 
input and review from the performing organizations and was not tracked sufficiently during 
project execution. The Risk Analysis and Contingency Analysis did not address all potential 
areas of change. Several essential assumptions were not included in the Proposed 
Execution Plan (PEP). Team members changed significantly through the life cycle of the 
project which was disruptive and affected efficiency. Finally, the project planning documents 
were not as detailed as they should have been due to limited preparation time and limited 
access the facility. 

3. Characterization of Building 123 was not allocated sufficient time and budget. The result was 
an incomplete reconnaissance survey of the building hazards and contamination. Access to 
the facility was limited due to late evacuation of the tenants, which restricted surveys and 
sampling. In addition, the characterization report was not updated to include new information 
on hazards and contamination as the information became available. 

4. There was not a formal facility transition/turnover from Operations to the Project Team. No 
transition plan was developed and no final walkdown/inspection of the facility was conducted 
with the two parties. As a result, the Project Team accepted the building without full 
knowledge of the condition of the building. Building systems were reported as functioning, but 
were, in fact, not functional requiring maintenance. Materials and equipment were left in the 
building that the Project Team then had to disposition. The facility was not secured and new 
materials and chemicals were unexpectedly "dropped-off". 

5. The execution of the field work was complicated due to the fact that three separate 
subcontracts were awarded requiring the coordination of many different parties. The 
complicated coordination was complicated by the fact that several unforeseen site conditions 
were encountered (as described in Section 2.4.4). 

6. Radiological requirements for the project changed several times, which impacted the schedule. 
Field supervision of the Radiological Control Technicians was not consistent. There was 

confusion between what DOE wanted and needed and what Radiological Operations was 
providing. Finally, data was not collected consistently, nor managed and tracked effectively. 

7. The final radiological surveys had to be much more detailed that originally planned. The final 
report changed from Class I l l  (10% survey with no grids) to Class I (100% survey with one 
meter grids) due to the additional radiological contamination found in the building. In addition, 
unexpected isotopes were identified which required work to be suspended until the 
contamination could be properly characterized. 

14.0 CONCLUSION 

The goals and objectives of the Building 123 Decommissioning PAM were fulfilled. 
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Attachment 3 

Performance Measure 



RATING PLAN 

1.1.05.02.04 Associated with this Measure: 

- ATTACHM 

Related Performance Goal: 

shorl ra: Demolition of B123 
B&J descriptive sununa~~: 

1. Complete decommissioning and demolition of Buildings 123 and 123S, and; 
2. remove debris by February 10, 1998. 

For Performance  me^. see Section V. 

I .  

2. 

80% of PM fee may be earned for the completion of Buildings 123 and 1235 demolition 

20% of PM fee may be earned for debris removal 

gk?& 
I /  Form Revision Date: d l O 2 / k  CAfA 

itial Jessie Roberson 

RFFOP 5700.5. Attachment A 
W 

RP Revised: 8/18/97 121 PM 



Attachment 3 
RF/RMRS-98-253.UN 

RATING PLAN 
Page 2 of 2 

97-C5.01R 
Measure No. 

1.  CompIete decommissioning and demotition of Buildings 123 and 123s by 
February 10, 1998. 

Buildings 123 and 123s structures have been demolished with no structural material remaining above the top of 
the slab by February I O ,  1998. 

All pipes and conduit removed above the slab and capped appropriately with end caps of similar material . 
Capping shall be completed by February IO, 1998. 

All penetrations of the slab shall be sealed by February IO, 1998, to effectivly prevent water penetration unti l  
the slab is removed. 

2. Remove debris by February 10, 1998. 
Debris has been removed from the building site by February IO, 1998. 

DEFINITIO NS 
Demolished: Complete removal of building structure above the slab including piping, ventilation. and process waste 
lines. Capped pipes may protrude from the slab as noted below. 

Capped: The end of the pipe closed with an end cap that completely seals the pipe. Protrusion of the cap above the slab 
shall not exceed 6 inches or the outside diameter of the pipe, whichever is larger. 

Sealed: Direct Pathways (joints, penetrations) are covered or sealed with appropriate material to prevent water passage 
through the slab. 

Debris removal: ( I )  free released material is recycled off-site consistent with waste minimization program guidance 
andor shipped off-site for disposal in a permitted land f i l l ,  (2) waste determinations have been made to identify 
hazardous, low level radioactive, and mixed waste in accordance with 6 CCR 1007-3, 265.16 and the Rocky Flats Low- 
level Waste Management Plan (44-RWPEWQA - 0014, Rev. I ) .  and; (3) hazardous, low level radioactive and low level 
mixed waste materials have been packaged and staged for disposal according to the Kaiser Hill Transportation Manual, 
TOC March 19. 1996. 

Free release material: Material exhibiting radioactivity at levels less than the criteria established i n  DOE Order 
5400.5 for protection of the public, and Radiological Requirements for Unrestricted Release of Property. Kaiser Hil l  4- 
S23-ROI-03.02, Revision 0. May 8. 1995 

COMPLETION DOCUMENTATION: (111 addition to the Completion rep or^) The d~cument(s) thot should be rubmitred /datu that should b 
available f actions IO be raken by evaluator. to determine actuol perjormance 10 [he requirements srated above 

For Demolition: 
A demdlition closure repon for 123 and 123s confirming that demolition activities were completed by February 
10, 1998. including completion of the following documents: 

Reconnaissance Level Characterization Report 
Health and-Safety-Plan 
Under Building Contamination Sampling and Analysis. Plan 
Waste Management Plan 

D,wumentation to confirm completion of  the following activities in accordance with the K-H Project 
h;ianagernent Manual (Chapter 5): 

completion of a property disposal inventory 
gevelopmenr of economic disposition plan(s) 
completion of  “readiness and removal activities”. 
proper storage and handling of unneeded property 10 maintain its fair market value as identified i n  the 
economic disposition plan above. 

For Debris Removal: 
The demolition closure repon for 123 and 123s should also confirm that debris removal was completed by 
February IO. 1998. 
Shipping manifests for solid waste disposed in off site land fills and/or recycled. 
Documentation to confirm appropriate packaging & staging of hazardous. low level radioactive and lo.w.level 
mixed waste materials as verified WEMS. 

ASSUMPTIONS (Only ifNeeded) - E+, Assumed schedules for necessary DOE or regulator reviews/approvals: 
[If assumptions are proven incorrecf, schedule revisions may be in order) 

None 
Rating Plan Revised 8/18/97 1:09 PM 

Fitch 



! 

ame and Title of DOE/RFFO COR 

COMPLETION REPORT 97-C5.01R 
Measure No. 

Signature of DOE/RFFO COR Date Signed 

Stretch Measure 

Date: Amt: I N / A  
2nd Submission Correction to n I 3rd Submission n Final Submission n - 1  Date: h t :  

1 I 
1 ., . - I I 

SECTION II - RESULTS 
Brief descripiion of actual accomplishments. Ihplain any variance with Hating Plan Section V completion criteria, completion documents, and assumptions. 

Complete decommissioning and demolition of Buildings 123 and 123s and remove debris by 
February 10, 1998. 

I I 
SECTION HI - EARNINGS CALCULATION 
I Standard Measure: h t e r  the fee avuilable lex.. “all or nothinz”) I 

Stretch or SuperStretch Measire: Bused upon”the Results, aboie,,calculate fee  earned, using the Earnings Schedule from the Rating Plan. 

1. 80% of PM fee may be earned for the completion of Buildings 123 and 123s demolition. ($416,800.00) 
2. 20% of PM fee may be earned for debris removal. ($104,200.00) 

TOTAL: $52 1,000.00 
Earnings on this performance measure (PM) are linked to incomplete Gateway I’M No. 
There are known Category 1,2, or 3 event(s) that may result in offset: 0 Yes No ( i f  Yes, provide detnils) 

from a prior fiscal year. 

I I 
SECTION IV - DOCUMENTATION 

I d  and attach the Conipletion Documents identified in the Rating Plan (explain any exceptions and variuncur). 

Verification Documentation listed in the Ratinrr Plan include: (See attached binder) I a-  

I V I  \ I 
I I 

SECTION V - PREPARED AND SUBMITTED BY KAISER-HILL COMPANY, LLC 
I Name and Title of K-H Performing Manager I Signatup 9 K-H I’erforming M m e r  / I Date Signed I 

Demolition Closure Report Summary (Segion 1) 
Project Completion Documentation (Section 2) 
Reconnaissance Level Characterization Report (Section 3) 
Health and Safety Plan (Section 4) 
Under Building and Soil Sampling and Analysis Plan to Characterize Individual Hazardous Substance Sites 
(IHSS) 121 and 148 at Building 123 (Section 5) 
Waste Management Plan (Section 6) 
Economic Disposition Plan and Property Disposal Information (Section 7) 
Completion of Environmental Readiness Evaluation (ERE) (Section 8) 
Summary of Waste Packaging and Documentation of Appropriate Packaging and Staging 
of Hazardous, Low Level Radioactive, and Low Level Mixed Waste (Section 9) 
PhotomaDhs (Section 10) 
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This attachment includes the following: 

1 . Revision 6 of the PAM (dated March 1998); and 

2. The last minor modification to this document (dated May 1998). 
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CORRES. CONTROL 

ACTION 

. .- Department of Energy C J .  a ’ + 
N A 

ROCKY FLATS FIELD OFFICE c’ 
I 

P.Q. BOX 928 
GOLDEN, COLORADO 80402-0928 t 

2 1 1“7., 98-DOE-0372 

Mr. Steve Gunderson 
RFCA Project Coordinator 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, Colorado 80222- 1530 

Dear Mr. Gunderson: 

Pursuant to Part 10, paragraph 126 of the Rocky Flats Cleanup-Agreement (RFCA), this 
letter serves to notify the Lead Regulatory Agency of a minor modification to the 
Proposed Action Memorandum (PAM) for Building 123. 

The 123 PAM as originally written describes a three phase program: demolition of the 
building; characterization of the soils in related Individual Hazardous Substance Sites 
(n-lSS) 121 and 148; and remediation, if necessary, of the soils should any contamination 
be found in excess of soil action levels. We are modifying the work scope to delete the 

... - 

remediation phase from the PAM, deferring this activity to the environmental restoration 
! program. Once the soils under and around the slab (IHSSs 121 and 148) have been 

Reviewed for Addressee 
Corres. Control RFP 

Ref Ltr. # 

characterized, we will use that infomation together with the information concerning the 
radiation contamination remaining in the slab to determine the relative rank of the 
Building 123 remediation in comparison to other environmental restoLation remediation 
needs. 

In a d w n ,  the Fiscal Year 1998 (FY98) RFCA Milestone (M8) reads “complete work 
d e s c n i d  in PAM for BuiIding 123 and 123s by 9/1/98.’’ As we have previously agreed, 
the original italicized language is not part of the milestone; instead, completing the 
actions outlined in the PAM is the key element of compliance. As the modification will 
illustrate, these actions include building demolition and IHSS characterization. 



Steve Gundcrson 
98-DOE-03726 

2 

The minor modification to the PAM consists of the changes described in the enclosure. 
Please call me with any questions or concerns you have regarding the FY98 RFCA 
milestone or the PAM modification 

Enclosure 

I ,  
cc w/Enc: 
T. Rehder. EPA r l l  < 

J. Legare, AM=, W O  
R. Tyler, ERWM, Rm;O 
W. Pitch, ERWM, RFFO 
R. Disalvo, OCC, RFFO 
S. Bell, OK, RFFO 
D. Shelton, K-H 
A. Parker, K-H 

,e ” 

F- .. 

6- c 

. .. 

,..- . 
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. CHANGE #I / 

Section 2.0 f ROJECT DESCRlPTfON I 

The project will facilitate the decommissioning efforts at Buildings 123, 113, 114, and 
123s; 
and 148; partial closure of Resource Conservation and Recovery Act (RCRA) Unit 40; 

. .  
of Individual Hazardous Substance Sites (IHSS) 121 

. .  The PAM 
will thoroughly examine building removal activities, including relocation of the building 
tenants; removal of furniture, equipment, and excess chemicals; characterization of the 
building hazards and potential contamination; and removal of all asbestos-containing 

- material (ACM). 

This change was made to .clarify fhat soil remediation was not part of the scope of this 
project. Characterization of under building contamination will be conducted at a 
sufficient level to allow this site to beaadded to the ER Ranking List. 

CHANGE #2 
SECTiON 2.4.9 Metals - _  

les were collected from selected painted 
metals! lead; chromium; 

. Site historical knowledge 
and recomrneRdations by an accredited inspector were utilized in the sampling process. 
Twenty-one (21) samples were collected, and analysis was conducted using Atomic 
Absorption Spectroscopy by a third I 
levels of one or more of the metals. 

All paints indicated detectable 
mples were taken and analyzed 

using the Toxicity Characteristic Leaching Procedure (TCLP). 42ixwM 

This section was S i f i e d  to clarify how painted surfaces containing heavy metals were 
characterized as non-hazardous. 



CHANGE #6 
SECTION 3.d -2.2 m. Soil Characterization / 

Soil characterization will include sampling and analysis of soil beneath and surrounding 
Building 123. Following removal of the building superstructure, samples will be collected 

A SAP will be written to guide characterization activities in these areas- 

.! 
I 

through the slab 3 . .  
3 

- .. -- 

to establish the location of potentially contaminated areas and to define sampling 
protocol. 
!. Current planning indicates a need for 

soil samples from beneath 
from areas surrounding underground OPWLs. Samples p m  will be 

. *  

. .  . .  

the slab of Building 123 and 

to locate mycontamination that may 

organic , 

compounds (VOCs), Target Analyte List (TAL) metals, radionuclides, and nitrates. Data 
quality requirements supporting the analysis effort will conform to criteria established in 
Guidance for the Data Qualify Objective Process, EPA W G - 4  (€PA 1994). 

The reasons for fhese modifications are: 

To remow any linkage befween the development and approval of the SAP and the 
awarding of the decommissioning contract. The SAP has to be approved by CDPHE 
as required by RFCA and the approval letter for the 723 PAM. There is no need for 
any further linkage; and 

Specific cfefajk of the SAP should not be incorporafed into fhe. PAM but left to the 
revieb and approval of CDPHE regarding that specific document. Therefore, 
specific details regarding the SAP have been removed. 

-. - 
4 

Y 



/ 

/ 

/4 
. .  . .  . .  

This change was made to clarify that soil remediation was not part of the scope of this 
project. Characterization of under building contamination will be conducted at a 
suff7cient level to allow this site to be added to !he ER Ranking List. 

CHANGE #9 
SECTION 3.1.3.3 
3.1.3.3 



This change was made to clarify that soil remediation was not part of the scope of this 
project. Characterizafion of under building contamination will be conducted at a 
sufficient level to allow this site to be added to the ER Ranking List. 

! 



Hazardous waste 
rinsate (rad and non- 
rad) 
This waste stream will 
be generated during 
RCRA closure of part of 
RCRA Unit 40. 
Mixed Wastes RAD 

PU&O materials and 
processed RCRA Scrap 
Metal destined for 
reclamation 
NON-RAD 

Non-homogeneous 

Homogeneous 

Not regulated under 
RCRA [file systems. 
cabinets, shelves. 
desks. fumes hoods, 
muffler furnaces. lab 
benches. etc.1 

Process waste system, 

Processed RCRA 
Scrap Metal destined 
for reclamation 

White 55 gallon drum 

White box andlor 
container 

904A or Unit 14 or Unit 
15A in Building 906 

Low Level Waste 
plaster, wall materials, 
windows, panels. 
cement. etc. 

..- 
Sanitary or Industrial 
Waste NON-RAD 

White drum or white 
boxes or full size 
wooden crates 
complying with WO 
1100 or 
WO 4034 
8664 Cargo Containers 
or 8440 Cargo 
Containers 

, Rolloffs either 20 or 30 
yard roll offs 

RAD 4 

Managed onsite in a 
Nastewater treatment 
mit (building 374) 

Von homogeneous 
LLMW does not have a 
jesignated disposal site 
at  this time 
iomogeneous 
3ak Ridge LLM and LL 
jolvents 
Envirocare, Utah 
Nevada Test Site 

U . S A  Waste, Erie, 
Colorado 

Per PU&Q or 
Per RF contract 

No contract yet in 
place. Options include 
SEG and MSC. No 
shipments will be made 
until a contract is in 
place with a K-H 
amroved vendor. 

-7 

500 cu yds ------I 

In the event a waste stream, not identified in this summary, is generated by this project 
and the waste stream has the potential of impacting human health or the environment. 
then RMRS or its subcontractor is required to immediately notify Kaiser-Hill's 
Environmental Compliance. 

-. 
c 
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ACRONYMS 

ACM asbestos-containing material 
‘ALARA 
AQM Air Quality Management 
AHERA 
ARAR 
BRCS Building Radiation Cleanup Standard 
CAQCC 
CCR Colorado Code of Regulations 
CDPHE 
CFR Code of Federal Regulations 
CERCLA 
CHWA Colorado Hazardous Waste Act 
COC contaminants of concern 
CWTF Consolidated Water Treatment Facility 
D&D Decommissioning and Demolition 
DDCP dibutyl-n-n-diethyl carbamoyl phosphonate 
DoD Department of Defense 
DOE Department of Energy 
ED External Dosimetry 
f lP Facility Implementation Plan 
GSA General Services Administration 
HPGe high-purity germanium ~ 

Health Physics instrumentation 
Historical Release Report HRR 

HSP Health and Safety Plan 
HUD US Department of Housing and Urban Development 
HVAC heating, ventilating and air conditioning 
IH Industrial Hygiene 
IHSS Individual Hazardous Substance Site 
IRA Interim Remedial Action 
IWCP Industrial Work Control Plan 
LLM low-level mixed waste 
LLW low-level waste 
MARSSIM 
MCL Maximum Contaminant Level 
m m  millirem 
NCP National Contingency Plan 
NEPA National Environmental Protection Act 
NESHAP 
NPDES 
NRC Nuclear Regulatory Commission 
NTS Nevada Test Site 
OPWL Original Process Waste Line 
OSHA 
PAM Proposed Action Memorandum 
PCB polychlorinated biphenyl 
PPE personal protective equipment 
PU&D Property Utilization and Disposal 
QA/QC 

as low as reasonably achievable 

Asbestos Hazard Emergency Response Act 
Applicable or Relevant and Appropriate Requirements 

Colorado Air Quality Control Commission 

Colorado Department of Public Health and the Environment 

Comprehensive Environmental Response, Compensation, and Liability Act 

0 HPI 

Multi-Agency Radiological Site Survey and Site Investigation Manual - 

National Emission Standards for Hazardous Air Pollutants 
National Pollution Discharge Elimination System 

Occupational Safety and Health Administration 

Quality Assu rance/Quali ty Control 
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ACRONYMS (cont'd) 

'RAAMP 
RCA 
RCRA 
RFCA 
RFETS 
RFVRI 
RLCR 
RLCS 
RMMA 
RMRS 
RWP 
SAA 
SAP 
SARA 
SHPO 
TAL 
TBC 
TCLP 
TLD 
TSCA 
TSDF 
TU @ UBC 
voc 
WMP 
WSRIC 

Radioactive Ambient Air Monitoring Program 
Radiation Control Area 
Resource Conservation and Recovery Act 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
RCRA Facility Investigation/Remedial Investigation 
Reconnaissance Level Characterization Report 
Reconnaissance Level Characterization Survey 
Radioactive Material Management Area 
Rocky Mountain Remediation Services 
Radiation Work Permit 
Satellite Accumulation Area 
Sampling and Analysis Plan 
Superfund Amendments Reauthorization Act 
State Historic Preservation Off ice 
Target Analyte List 
to-be-considered 
Toxicity Characteristic Leaching Procedure 
thermoluminescent dosimeter 
Toxic Substance Control Act 
treatment, storage, and disposal facility 
TemRoraty Unit 
Underground Building Contamination 
volatile organic compound 
Waste Management Plan 
Waste Stream Residue Identification Characterization 
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1.0 PURPOSE 

--This Proposed Action Memorandum (PAM) outlines the approach and the applicable requirements 
that will be utilized in the decommissioning of Buildings 123, 114, 113, and 123s as part of the 
site cleanup of the Rocky Flats Environmental Technology Site (RFETS). The effort will be 
managed as a non-time critical Interim Remedial Action (IRA) under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA), with respect to the 
RFETS Life Cycle Baseline (DOE 1996a). 

Removal of the subject buildings will be conducted in accordance with the Rocky Flats Cleanup 
Agreement (RFCA, DOE 1996b) and the applicable or relevant and appropriate requirements 
(ARARs) of Federal, State, and local regulations. The regulatory requirements are implemented 
through RFETS policies and procedures. The action will be conducted in a manner that is 
protective of site workers, the public, and the environment. 

2.0 PROJECT DESCRIPTION 

The project will facilitate the decommissioning efforts at Buildings 123, 1 13, 1 14, and 123s; 
characterization of Individual Hazardous Substance Sites (IHSS) 121 and 148; partial closure of 
Resource Conservation and Recovery Act (RCRA) Unit 40; and decontamination of 
radiologically-contaminated facility systems. Any subsurface contamination identified during the 
course of the project will be evaluated by ER subsequent to removal of Building 123 and is not 
considered to be part of the scope of this project. The PAM will thoroughly examine building 
removal activities, including relocation of the building tenants; removal of furniture, equipment, and 
excess chemicals; characterization of the building hazards and potential contamination; and 
removal of all asbestos-containing material (ACM). 

2.1 BU!LDING 123 PHYSICAL DESCRIPTION 

0 

The main structure in the 123 Cluster is Building 123, a bioassay laboratory and a dosimetry 
counting and distribution facility. Associated structures include Building 1 13, a medical records 
storage facility (which originally served as a guard shack): Building 114, a small outdoor shelter; 
and Building 123S, a metal storage unit for containerized waste. Building locations are indicated in 
Figure 2-1. This section describes the physical arrangement of principal buildings in-the Building 
123 Area, including architectural and structural features, significant equipment, environmental 
control systems and safety aspects of each building. 

Building 7 23 is located on Central Avenue between Third and Fourth Streets (Figure 2-1). Figure 
2-2 indicates the location of the building in relation to other RFETS facilities. The original building 
has been in use since construction in 1953, with additions completed in 1968, 1972, and 1974. 
The general areas of the building and respective approximate construction dates are:. 

East and North Wing (Rooms 100-135) - 1952 
Addition to East Wing (Rooms 139-1 51) - 1968 
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Figure 2-2 Building 123 Site Location 
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West Wing (Rooms 154-1 63) - 1972 
Addition to East Wing (Room 165) - 1974 

Currently, the 75-rOOm, single-level facility covers approximately 19,000 square feet and is 
constructed on grade with approximately fourteen- (1 4-) foot ceilings. Construction material is 
mostly concrete with an asphalt roof. Modifications have been made to the building interior after 
the original construction of each area. Areas have been remodeled including installation and 
removal and partition walls, laboratory fixtures and other items. Sections of piping have been 
installed, removed and modified during the life of the facility. In addition, piping insulation in some 
areas has been replaced. Therefore, the possibility exists for a specific system, room or area to 
contain both ACM and non-ACM. 

Heating, ventilating, and air conditioning (HVAC); electricity; gas and compressed air; steam; 
water; process waste; sewer; fuel oil; and fire protection utility systems serve the building. 

2.2 123 CLUSTER GENERAL OPERATING HISTORY 

2.2.1 Building 123 

Building 123 was one of the first ten (1 0) buildings constructed at Rocky Flats. Analytical 
laboratory, dosimetry and instrument calibration activities have been conducted in Building 123 
since construction in 1953. Building 123 also provides office space for radiation health specialists; 
storage for all radiological health records; a laboratory for calibration and repair of criticality alarms 
and other repairhalibration shops. Building 123 once housed medical research until such 
operations were relocated to Building ‘122. The Building 123 floor plan is indicated in Figure 2-3. 

Operation of the analytical laboratory generates approximately 95 percent of the building waste 
and stores the majority of hazardous chemicals, with minor contributions from External Dosimetry 
(ED) and Health Physics Instrumentation (HPI) Sections. Historically, standard utility services 
have also generated small amounts of waste. 

The analytical laboratory analyzes environmental (air, water, soil, and vegetation); biological 
(urine, fecal material, and nose swipes); health physics (room air); and industrial hygiene samples 
(beryllium and organic vapors in room air). The HPI Section repairs and calibrates radiation- 
detection instruments. The ED Section processes thermoluminescent dosimeters (TLDs) and film 
badges. The Radiological Records Section maintains occupational radiation exposure and dose 
records for radiation workers. 

a 
4 

The analytical laboratory procedures involve the digestion of samples to purify and concentrate 
the radiological constituents. Sample preparation operations generated the bulk of the building 
waste. Combustibles, rubber gloves, and broken glass generated in the Radioactive Materials 
Management Areas (RMMAs) were placed in accumulation areas for eventual handling and 
removal as low-level waste (LLW). Various sample waste and rinse solutions were washed 
down the process drain for subsequent treatment in Building 774 (in Building 374 after 1983). 
Liquid organic wastes were containerized in special bottles and stored in satellite accumulation 
areas prior to transfer to the RCRA 90-day storage building and eventual shipment to Liquid 
Waste Operations. 
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RCRA-regulated wastes were also collected in Satellite Accumulation Areas (SAAs), located in 
Rooms 103A, 124, 125, 127, and 156. Wastes generated in non-RMMAs and monitorable lab 
trash were deposited in dumpsters for disposal in the RFETS landfill. 

Hazardous chemicals associated with Building 123 operations included in Section 2.4. 

During the past forty-four (44) years, building operations have resulted in varying degrees of 
radioactive and chemical contamination within the building. For example, interviews with Building 
123 occupants indicate that in the late 1960’s or early 1970’s, a small amount of cesium- 
contaminated liquid was spilled on the concrete floor in Room 109C. The floor was sealed to 
immobilize the contamination. Leaks or spills have also potentially contaminated the soil adjacent 
to and beneath the building (Section 2.3.1 through 2.3.3). 

2.2.2 Building 113 

is constructed of concrete with a flat roof, and is similar to four other guardhouses that have 
already been removed from RFETS. No internal processes were located in the building. 

2.2.3 Building 114 

Building 114 is a small shelter used by RFETS employees as a waiting area for offsite 
transportation (Figure 2-1). The building encloses about 25 square feet and is constructed of 
masonry blocks with a flat roof. No utilities are associated with the building, and records indicate 
that the building has served no other function. 

2.2.4 Building 123s 

Building 123s is a metal shed upon a concrete slab (Figure 2-1). The shed encloses 
approximately 60 square feet and was formerly managed as a RGRA 90-day storage area for 
organic wastes including toluene and dibutyl-n-n-diethyl carbamoyl phosphonate (DDCP) 
wastes produced in Buiwing 123 laboratories. The facility was formally closed as part of the 
RCRA process in 1996. Closure followed 6 CCR 1007-3,262.34(a) and 6 CCR 1007-3, 
265.1 11 and 265.1 14 requirements. No waste or other material is currently sfored in the shed. No 
utility hookups exist in the building. 

* OF BUILDING 123 Date Effective: 3/26/98 

. Building 113 is a guardhouse that has been converted to office space (Figure 2-1). The building 

e 

2.3 RCRA-DESIGNATED AREAS AND INDIVIDUAL HAZARDOUS SUBSTANCE 
SITES (IHSS) 

2.3.1 RCRA Unit 40 

The Building 123 area encompasses a portion of RCRA Unit 40, the plant-wide process waste 
system, a network of tanks and underground and overhead pipelines constructed to transport and 
temporarily store process wastes from point of origin to on-site treatment and discharge points. 
RCRA Unit 40 includes all overhead and underground and process waste lines in and around 
Building 123. No other RCRA unit exists in the Building 123 area. 
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The Building 123 area includes CERCLA-designated IHSS 121. IHSS 121 consists of RCRA 
-Unit 40 underground OPWLs P-1 , P-2, and P-3, which constitute former Operable Unit No. 9 
(OU9). The pipelines were designated in the Final Phase I RCRA Facility Investigation/ Remedial 
Investigation (RFI/R/) Work Plan for Operable Unit 9 (DOE 1992a). 

All process waste generated from 1952 to 1968 was transferred from Building 123 to Building 44 
through line P-2, which ran below the west side of the east wing before exiting at the southeast 
corner of the building. In 1968 the southeast wing was extended about fifty (50) feet to the 
south. Prior to the building addition, two manholes (MH-2 and MH-3) were constructed and the 
line was extended south to MH-2, then east to MH-3, and north to MH-4, before assuming the 
original path to the east. The extension was designated as P-3. One manhole was abandonec 
and covered by the building addition. In 1972 a west wing was constructed, extending south 
from the northwest corner of the original building. Prior to construction of the wing, line P-1 was 
installed to transfer waste to manhole MH-1 , then east to a junction with P-3 at MH-2 (Figure 2.1). 
The lines transferred the following process waste from Building 123: 

Acids: nitric acid (HNO,), hydrofluoric acid (HF), sulfuric acid (H,SO,), hydrochloric acid (HCI), 
acetic acid (C,H,O,), and perchloric acid (HCIO,); 
Bases: ammonium hydroxide (NH40H) and sodium hydroxide (NaOH); 
Solvents: acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and ether; 
Radionuclides: various isotopes of plutonium (Pu), americium (Am), uranium (U), and curium 

Metals: beryllium (Be).(trace amounts); and 
Others: ammonium thiocyanate, ethylene glycol, and possible trace amounts of polychlorinated 
biphenyls (PCBs). 

In 1982 P-2 and P-3 were abandoned and plugged with cement. In 1989 the process waste 
transfer system was upgraded, including removal of the east-west section of P-1 between MH-2 
and MH-3. The north-south section of P-1 between Building 123 and MH-1 was converted to the 
new process system. Three large, interconnected concrete sump pit areas were installed in 
Rooms 156, 157, and 158 to accommodate process waste system backup. Pipe was installed 
connecting MH-1 to Valve Vault 18 (Figure 2-1). 

Currently, all process waste throughout Building 123 is collected in floor sumps. Each sump 
collects and temporarily stores liquid waste which is then pumped through overheadtines into a 
main floor sump in Room 158. The waste is then gravity-fed through P-1 to Valve Vault 18, then 
to Tank 428 at Building 441, and finally to Building 374 for treatment. Tank 428 will not be 
removed as part of this action as the tank is needed to service other RFETS building waste 
systems. 

(Gm); e 
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IHSS 148 is part of former Operable Unit No. 13 (OU13) and is located beneath Building 123. 
JHSS 148 was designated in the Final Phase I RF//R/ Work Plan for Operable Unit 13 (DOE 
1992b) and has been identified as Underground Building Contamination (UBC) 123 in the RFETS 
Historical Release ,Report (HRR, DOE 1992~). IHSS 148 was established as a r-esult of reported 
small spills of nitrate-bearing wastes along the east side of the building. Potential leaks in OPWL 
P-2 may have created contaminated soil beneath the building. A detailed characterization was 
conducted from September 1993 to February 1995 as part of a Phase I RCRA Facility 
Investigation/Remedial Investigation (RFVRI). The characterization included high-purity 
germanium (HPGe) surveys, vertical soil profiles, surface soil sampling and soil gas surveys. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight (8) radionuclides. 

The soil-gas survey was conducted on a 25-foot grid in accordance with the work plan. Sixty- 
four (64) soil-gas locations were sampled during the survey. Thirteen (13) samples contained 
volatile organic compound (VOC) levels in excess of the 1 pg/ L method detection limit. 
Benzene, toluene, ethylbenzene, and xylene (BTEX) fuel constituents were detected in samples 
collected from the perimeter of Building 123 and within the west and east wings of the building. 
Trichlorofluoromethane (TCFM) was detected in nine samples distributed throughout the IHSS 
148 area at levels up to 2.6 pg/ L. Tetrachloroethene (PCE) was detected at 1.5 Fg/ L in a 
sample collected to the east of Building 123. The presence of organic extraction constituents is 
consistent with unconfirmed reports that such liquids used in radionuclide analyses were 
occasionally disposed onto the soil surface outside of Building 123 and allowed to evaporate. 
Analyses results indicate that subsurface infiltration precluded full evaporation. 

The HRR also indicated a potential for soil contamination from sources other than Building 123 and 
associated OPWLs. 

2.4 BUILDING HAZARD SUMMARY 

Pursuant to RFCA criteria, a Reconnaissance-Level Characterization Survey (RLCS) was 
conducted to identify any hazardous and radioactive contaminants in the 123%luster. The 
survey identified no significant hazards associated with Buildings 1 13, 1 14 nor 123S, and 
indicated that the majority of Building 123 is considered to be "unaffected" (low potential for 
hazardous or radiological contamination) based on operational and process history. However, 
the following rooms in Building 123 were previously, or currently, posted as Radiation Control 
Areas (RCAs) or Radioactive Material Management Areas (RMMAs) and are therefore considered 
to be "affected" (potential for low-level contamination) and will require a more detailed survey prior 
to decommissioning: Rooms 103A, 105,112,123,124,125,126,127,135,149,1 55A, 156,157, 
158, and 163. 

@ 
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In addition to radiological surveys, sampling and analysis (efforts were conducted to determine the 
presence of beryllium, asbestos, lead, PCBs, and other plotential contaminants. Hazardous 
chemicals associated with Building 123 operations included nitric acid, hydrochloric acid, 
hydrofluoric acid, oxalic acid, ammonium hydroxide, formic acid, perchloric acid, toluene, isopropyl 
alcohol, ammonium thiocyanate, methanol, mercury, lead, cadmium, beryllium, sodium hydroxide, 
and potassium permanganate. Chemicals and waste materials are scheduled to be removed from 
the building prior to commencement of decommissioning activities. Potential hazards in the building 
are summarized in Table 2-4. These hazards were identilied by a review of facility records and a 
visual survey of the building by project personnel, whom were assisted by building personnel 
familiar with the operational history of the facility. 

The following potential hazards identified during the RLCS will be addressed during tenant 
relocation: 

The liquid nitrogen system will be deactivated and associated pressurized cylinders will be 
removed from the building. 

Laboratory chemicals will be removed from the building. 

The following potential hazards identified during the RLCS will be addressed after tenant 
relocation, but prior to building demolition: 

All ACM will be removed by a separate lioensed contractor. 
Fluorescent light ballasts will be evaluated for PCBs. Ballasts containing regulated levels of 
PCBs will be removed by the decommissioning contractor and packaged and shipped to a Toxic 
Substances Control Act (TCSA) regulated disposal facilityl by RFETS Waste Management. 
Utilities and facility safety systems will be disconnected by Plant Power and Maintenance. 
Material remaining in the building will be removed and properly managed. 

2.4.1 Asbestos 

Asbestos-containing materials (AGM) were inspected by a State-certified inspector the week of 
April 7, 1997. The inspection and evaluation was conducted in accordance with the guidelines 
specified in the Asbestos Hazard Emergency Response Act (AHERA) and in-compliance with the 
US Environmental Protection Agency (EPA), Occupational Safety and Health Administration 
(OSHA), and State of Colorado asbestos inspection regulations. Abatement will be conducted - -  
by a contracted State-qualified abatement company. 

A permit is required for asbestos abatement operations in accordance with Regulation 8, Control 
of Hazardous Air Pollutants, Part 6, Section 3, (l)(a)(i); Notification will be made to the State of 
Colorado in accordance with Regulation 8, Part B, Section :3, (l)(a)(iii). A separate form for 
demolition is required for demolition in accordance with Regulation 8, Part B, Section 3, (3)(b)(i, ii, 
iii). 

The following ACM sources and approximate volumes will be abated prior to commencement of 
decommissioning activities: thermal system insulation (900 linear feet); cementitious wallboard 
(3,450 square feet), drywall with tape and compound (4,000 square feet), resilient flooring 
(10,600 square feet), gray paper duct insulation (100 square feet), and mastic adhesive (40 
square feet). 

e 
4 
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- 
implementation 

To be remediated by a State-certified 
Asbestos Abatement Contractor. See 
Section 2.4.1 

Table 2-4 Contaminants of Concern ICOCs) 

All chemicals will be accumulated and- 
removed from the building by the chemical 
handling group prior to commencement of 
decommissioning activities. See Section 

I 2.4.3. - 

coc 
4sbestos Containing Material 
:ACM) 

RCRA hazardous waste in 
Satellite Accumulation Areas 
jSAAs) 
Perchloric acid fume hoods 

Pressurized gas cylinders and 
liquid nitrogen 
Polychlorinated biphenyls 
(PCBs) 
Radiologically Contaminated 
Materials 

Metals (arsenic, cadmium, 
lead, lead-based paint, and 
silver) 

aeryllium 

Present in Rooms Each waste stream will be managed 
103A, 124, 125, 127, according to associated waste components. 
and 156. See Section 2.4.4. 
Present in Rooms 157, See Section 2.4.5. 
127, 112, and 105. 
Present in laboratory See Section 2.4.6. 
areas. 
Present in fluorescent See Section 2.4.7. 
light ballasts. 
Present in overhead See Section 2.4.8. 
piping, floor tiles in 
historical spill areas, on 
fume hoods, and 
laboratory counter tops. 
Includes lead bricks and 
shielding; lead-based 
paint; lead and silver t 

solder; nickel cadmium 
(NiCd) and lead acid 
batteries; and silver in 
photographic negatives. 

See Section 2.4.9. 

- -  

Shemicals 

Location 
Detected in floor and 
ceiling tiles; wall board; 
and as pipe insulation in 
most rooms. 
Present in Rooms 11 1 
and 112 
Chemicals utilized in 
laboratory work have 
been identified. 

See Section 2.4.2. 

e 



PROPOSED ACTION MEMORANDUM RF/RMRS-97-OI 2 4’ 

Rev. 6, Page: 11 of 29 
Date Effective: 3/26/98 

‘ FOR THE DECOMMISSIONING 
OF BUILDING 123 

2.4.2 Beryllium 

Thirty-nine (39) metal samples were collected by qualified beryllium sampling technicians from 
Rooms 1 1 1 and 1 12, laboratories that processed beryllium-contaminated samples as a function of 
site environmental soil sampling programs. The samples were submitted to an external analytical 
laboratory for analysis. Three (3) swipe samples taken in Rooms 123A, 11 1 , and 112 indicated 
trace readings between 0.37 pg/ff‘and 2.04 vg/ft2 (RMRS 1997). All results were below the 
RFETS site housekeeping level of 25 pg/ft‘, a standard developed by the Atomic Energy 
Commission in approximately 1949 and adopted and used by RFETS since the 1960’s. 

Decommissioning of equipment contaminated with beryllium and subsequent free release of this 
equipment will be conducted in accordance with Kaiser-Hill and DOE guidance, policy and 
procedures. 

2.4.3 Chemicals 

Analytical chemicals currently associated with Building 123 operations are tracked by the RFETS 
Chemical Tracking Group under the “Right-to-Know” provisions of the Superfund Amendments 
Reauthorization Act (SARA) and are being managed by the laboratories. The chemicals will be 
removed immediately following termination of laboratory operations. Chemicals remaining in the 
building will be managed by the RFETS Chemical Tracking Group which will utilize or package 
chemicals for disposal. The current inventory of the building includes nitric acid, hydrochloric acid, 
hydrofluoric acid, oxalic acid, ammonium hydroxide, formic acid, perchloric acid, toluene, isopropyl 
alcohol, ammonium thiocyanate, DDCP, methanol, mercury, lead, cadmium, beryllium, sodium 
hydroxide, and potassium permanganate. 

2.4.4 RCRA Hazardous Waste in Satellite Accumulation Areas (SAAs) 

Satellite Accumulation Areas (SAAs) were established in Rooms 103A, 124,125,l 
ensure proper storage of RCRA hazardous wastes near the point of generation. The SAAs are 
no longer active. The chemicals have been properly containerized, labeled and dispositioned. 

, 

Representative waste types that were accumulated in each area are summarized as follows: 

Room 103A - Combustibles, waste isopropynol, DDCPholuene 
Room 124 - Liquid waste methanol, isopropynol 
Room 125 - DDCP/toluene, isopropynol contaminated with toluene 
Room 127 - Hydrochloric acid, hydrofluoric acid, ethanol 
Room 156 - Combustibles, waste toluene/DDCP, isopropynol 

- -  

e 
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2.4.5 Perchloric Acid 

Perchloric acid hoods currently occupy four rooms [105, 112, 127 and 157(2 hoods)] within 
%Building 123. Chronic use of perchloric acid may have caused the chemical to crystallize inside the 
hoods. The crystalline form may be sensitive to shock and could represent a potential physical 
hazard during decommissioning activities. To mitigate such a hazard, all hoods and duct work will 
be flushed and the rinsate directed to the Site process wastewater treatment plant in Building 
374. Site Health and Safety have reviewed requirements for decontamination of perchloric acid 
hoods. The steps outlined in the requirements include interviews with laboratory personnel; 
building walkdowns, necessary repairs, and washdowns of all hoods and associated ductwork; 
and dismantlement of ductwork into easily managed sections. The requirements also define 
proper segregation and disposal of all solid duct material. 

2.4.6 Pressurized Gas Cylinders and Liquid Nitrogen 

Pressurized gas cylinders used by the laboratories will be removed by laboratory personnel 
during tenant relocation. The liquid nitrogen system will be disconnected and removed in 
conjunction with utility deactivation. 

2.4.7 Polychlorinated Biphenyls (PCBs) 

Potential exists for the presence of PCBs in fluorescent light ballast. Consequently, all light 
ballast will be evaluated for PCB contamination and properly segregated after the building has 
been vacated and lights are no longer required. All light ballast marked "PCB Free" or "No PCBs" 
will be managed as non-hazardous solid waste and disposed at a sanitary landfill. Ballast 
marked "PCBs" or not marked and not leaking will be packaged for disposal at an TSCA- 
permitted facility. Leaking PCB light ballast and unmarked leaking light ballast will be managed as 
fully-regula rticles. 

In accordance with the Reconnaissance Level Characterization Plan, a walkthrough was 
conducted to evaluate the potential for PCBs in the 123 Cluster. Of particular concern, was the 
possible presence of PCBs in paint. A historical review regarding the use of PCB paints in 
industry and at DOE sites was conducted prior to the walkthrough. This review included 
interviewing representatives at Savanna River and PCB paint manufacturer; This data was 
used to delineate areas of concern during the walkthrough that would require sampling. One area 
was identified and sampled as a result of the walkthrough. The results were nondetect for PCBs. 
Based on Process Knowledge and supported by limited sampling data, there is no itidication that 
PCBs are present in paints in the 123 Cluster. 

2.4.8 Radiologically-Contaminated Materials 

Radiological assessments have been conducted in Building 123 by RFETS Radiological Safety. 
Most of the following Radiological Material Management Areas (RMMAs) exist in laboratory 
hoods: Rooms/Labs 103A, 105,112,124, 125, 156,157, and 163. RCAs exist in Room/Labs 
103A, 105, I1 2, 123, 124, 125, 126, 127, 135, 149, 155A, 156, 157, 158, 163. Radiological 
sources are stored in 123, 126, and 155A. All RMMAs and RCAs are managed according to 
associated radiological characteristics. 
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Floor tiles removed from areas that exhibit noticeable signs of spill contamination or are suspect of 
contamination as a result of a known spill incident, will be treated as LLW. In the event that 
contaminated tiles cannot be scabbled from the foundation, entire floor sections which indicate 

2.4.9 Metals 

-.evidence of spill contamination will be removed and treated as LLW. 

To support industrial hygiene efforts, samples were collected from selected painted'surfaces in 
Building 123 and were analyzed for the following metals: lead, chromium, cadmium, and arsenic. 
Site historical knowledge and recommendations by an accredited inspector were utilized in the 
sampling process. Twenty-one (21) samples were collected, and analysis was conducted using 
Atomic Absorption Spectroscopy by a third independent party. All paints indicated detectable 
levels of one or more of the metals. Representative samples were taken using the Toxicity 
Characteristic Leaching Procedure (TCLP). Analysis indicate that although painted surfaces 
contain significant levels of heavy metals by total analysis, the metals are in a form that does not 
readily leach. None of the TCLP sampling conducted on paint samples in B123 indicated RCRA 
regulated levels of these metals. Therefore, painted surfaces of construction materials will be 
managed as RCRA non-hazardous solid waste. 

, 

Lead bricks and shielding are located throughout the radiological areas to mitigate background 
radiation and protect personnel. The largest volume of lead is used to shield detectors and 
radiological sources. All lead or lead-bearing material will be removed by the source owners or 
dispositioned through the RFETS Property Utilization and Disposition Department. 

3.0 PROJECT APPROACH. AND OBJECTIVES 

Building 123 will be decommissioned using a phased approach. A description of each of these 
phases and the activities that will be completed during each phase is provided below: , 

Phase I, Building 123 Strip-Out. The following tasks will be completed during Phase I: 

- 
- 
- Removal of all carpet. - 

Limited asbestos abatement (for example cementitious cabinet and hood linings, 
mastic under a laboratory counter top). 
Removal of radioactively contaminated asbestos floor tile in Room 105, 109 and 109B. 

Removal of process hoods and associated ducting, including a thorough rinse of the 
hood and ducting system, process waste system, and process scrubbbers for 
perchloric acid. 
Removal of laboratory cabinets, counter tops, and sinks. 
Removal of the process waste piping and ancillary equipment after completing a RCRA 
Closure rinse and rinsate analysis. 
Removal of ducting, piping, and other ancillary equipment for the process scrubbers 
and isolation of the scrubbers. 
Removal of other miscellaneous items such as fire protection equipment that will be 
salvaged for future use. 
Utility Isolation for Building 123 (power, water, communications, steam, natural gas, 
and plant air). 

- 
- 
- 
- 
- 
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Phase I I ,  Asbestos Abatement. The following asbestos containing materials will be abated 
during Phase 11: 

-. - Drywall mud, tape and joint compound. 
- Floortile. - 
- 

Cementitious wall, excluding the transite panels above the exterior windows. 
Pipe insulation for steam, condensate, domestic cold water, and domestic hot water. 
This shall include insulation of the steam lines entering Building 123 on the east side. 
Insulation shall be removed back to the main elevated steamhes. 

- Duct insulation on roof. 
- Asbestos Containing Doors. 

Phase 111, Demolition of Building 113, 114, 123, and 123s. The following tasks will be 
conducted during Phase 111: 

- Removal of asbestos contaminated wall panels above exterior windows. 
- Removal of miscellaneous materials (for example the leadsteel vault in Room 155, 

transformer in rooms 123A, 132, and 159, refrigerators, and process scrubbers). 
- Utility isolation for Building 1 13. 
- Demolition of Buildings 113, 114, 123, and 123s to the foundation slab. 

Phase IV, Characterization of IHSS 121 and 148. This phase includes the following tasks: 

- Sampling the building slab and surrounding soils according to the Sampling Analysis Plan. - Sample analysis. - Developing a final sampling report based on the results of the sampling. - Submittal of final sampling report/analysis to ER. 
> The primary decommissioning objectives will be accomplished according to an integrated scope, 

schedule, and cost control system. All compliance documentation and project plans will be 
prepared and approved by RFETS Decommissioning and Demolition Management under a 
Project Execution Plan to ensure that decommissioning efforts are conducted in a safe and 
compliant manner, 

All building utilities and associated facility safety systems will be disconnected prior to 
commencement of building demolition. The active process waste piping system in Building 123 (a 
component of RCRA Unit 40) will undergo closure according to the State approved RCRA 
Closure Plan. The building will be safely dismantled and the resulting debris and waste will be 
properly characterized and disposed at the appropriate offsite facilities. In addition, soil sampling 
beneath and adjacent to the building will be conducted using the methods described in a 
Sampling and Analysis Plan (SAP) prepared for this project. The SAP will be submitted to 
CDPHE at least 45 days prior to implementation. Characterization data from IHSS 121 and 148 
will be provided to Environment Restoration (ER) Projects for evaluation and consideration for 
remediation. The outcome of this evaluation will be to adjust the ranking of these IHSSs, if 
necessary, in the ER Ranking List. Soil remediation, if necessary will be conducted by ER in 
compliance with RFCA Action Levels in a manner that is protective of human health and the 
environment. Soil remediation is not within the scope of this project. 

The project will use standard industry practices, but will also incorporate lessons learned from 
previous demolition projects at RFETS and utilize personnel with expertise in decontamination 
and decommissioning activities. 
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3.1 SCOPE 

Activities supporting the decommissioning effort have been divided into three general areas: (1) 
planning and engineering; (2) characterization; and (3) remediation. The scope includes removal 
of all internal piping, ventilation, and process waste systems. All rubble and materials removed 
during decommissioning activities are to be recycled or disposed at an appropriate offsite facility. 

3.1.1 Planning and Engineering 

Regulatory activities are completed as part of this action to ensure that the action is conducted in 
a manner consistent with the RFCA and regulations of the State of Colorado. Activities include 
assurance of public involvement and practical mitigation of environmental impacts. Planning 
objectives have been accomplished through project scoping meetings with CDPHE and EPA, 
and approval of the PAM document by the appropriate regulatory bodies and the general public. 
Other regulatory activities include General Services Administration (GSA) and Housing and 
Urban Development (HUD) notifications, establishment of the CERCLA administrative record, 
compliance with the Historic Presetvation Act [including site programmatic consultation with the 
Colorado State Historic Preservation Office (SHPO) and the US National Park Service], and 
notification of asbestos abatement. 

Specific planning documents include, a Reconnaissance-Level Characterization Report (RCLR), 
a Health and Safety Plan (HSP), a Waste Man.agement Plan (WMP), an IHSS Sampling and 
Analysis Plan (SAP), and documentation detailing the programmatic consultation with the SHPO. 
Also, the SAP, Remediation Plan and.RCFiA Unit 40 Closure Plan will be submitted to CDPHE for 
review and approval prior to initiation of work governed by those documents. The documents will 
be provided to prospective decommissioning contractors as part of the project procurement 
package and will also be available to the general public upon request. A site visit will be 
conducted to facilitate preparation for demolition activities. A design package will be prepared for 
decommissioning activities which will define locations and configurations of active and inactive 
utility systems, summarize sample and analysis data, indicate as-built drawings, and present 
engineering estimates for building decommissioning. 

3.1.2 Characterization 

@ 

- -  3.1.2.1 Building Characterization 

Characterization activities associated with the decommissioning effort include survey of interior 
building surfaces. A final radiological characterization and survey for Building 123 will be 
performed in accordance with the decommissioning guideline in Interagency Multi-Agency 
Radiological Site Survey and Site Investigation Manual (MARSSIM) a draft decommissioning 
document developed by the Nuclear Regulatory Commission (NRC), Department of Defense 
(DoD), and the DOE in conjunction with Draft NRC NUREG/CR-5849, Manual For Conducting 
Radiological Surveys In Support of License Termination. Copies of the documents are included 
as Attachment A. The purpose of a final survey will be to verify that demolition rubble can be 
released to a commercial sanitary or demolition landfill. The survey will be completed following 
asbestos removal. 
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The methodology used to classify radiological areas of the building is described below: 

Class 1 impacted areas exhibit or have demonstrated potential for radioactive contamination 
based on site operating history. Such areas may also indicate radioactive contamination that 
exceeds the applicable limits, based on previous radiological surveys. Typical Class 1 impacted 
areas have been remediated as a response to leaks and spills and include forme! disposal or 
burial sites, waste storage sites and areas with contaminants in discrete solid pieces of material 
that exhibit high specific activity. 

Class 2 impacted areas exhibit or have demonstrated potential for radioactive contamination 
based on site operating history, but are not expected to exceed the applicable limits. Typical 
Class 2 areas include locations of unsealed radioactive material, potentially contaminated 
transport routes, upper walls and ceilings of buildings or rooms subjected to airborne 
contamination, areas downwind from stack release points, areas where low concentrations of 
radioactive material were handled, and perimeters of former contamination control areas. 

Class 3 impacted areas are not expected to contain any radioactivity, or are expected to exhibit 
levels of residual radioactivity at a small fraction of the applicable limits, based on site operating 
history and previous radiation surveys. Examples of Class 3 areas include buffer areas around 
Class 1 and Class 2 areas and areas of very low potential for residual contamination. 

Non-Impacted areas have no potential for residual radiological contamination. 

Characterizatiodscoping surveys were used to determine the classification of each area in 
Building 123. Impacted areas required the performance of extensive radiological surveys based 
on requirements for Class 1 , Class 2 or Class 3. Areas initially classified as Class 1 , Class 2 or 
Class 3 impacted were reevaluated when initial characterization indicated that no radiological 
contamination exists above the applicable limits, based on potential radiological contamination 
from historical reviews versus actual contamination shown on previous surveys. A . 

comprehensive, but less extensive survey was performed on all other building surfaces 
considered to be Class 2 or Class 3 impacted. The initial classification may be modified as 
additional in-process data are collected. 

@ 

Class 1 impacted areas were divided into one-square-meter grids, and a minimum of one fixed 
and one removable contamination measurement for betdgamma and alpha was obtained for each 
grid location. In addition, a 100% scan for betdgamma and alpha was performed on all 
accessible surface areas. Class 2 impacted areas was divided into one-square-meter grids, and 
a minimum of one fixed and one removable contamination measurement for betdgamma and alpha 
was obtained for each grid location. A 10% scan for betdgamma and alpha was performed on all 
accessible surface areas. Class 3 impacted areas were surveyed at a minimum frequency of one 
fixed and one removable contamination measurement for betdgamma and alpha for each nine 
square meters of accessible surface areas. In addition, 10% of all accessible surface areas were 
scanned for betdgamma and alpha contamination. 

Areas considered to be non-radioactive were classified as Class 3 impacted areas. Non- 
impacted areas will not require a radiological survey. 
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Areas that have been identified as Class 1 are Room 105 (ceiling not impacted) and the process 
waste sumps in Rooms 156, 157, and 158. Areas identified as Class 2 are 106, 109, 109A, 
109B, and 123 (floors only); and Rooms 103,103A, 1 I 1,112,124,125,127,156, and 157 

,(ceilings not impacted). All remaining rooms and areas in Building 123 have been identified as 
Class 3. Buildings 1 13 and 1 14 are classified as non-impacted areas. Building 123s will be 
moved for reuse and was not classified. 

All contaminated building surfaces, equipment and demolition materials will be managed according 
to waste type, with respect to Attachment 9.0 of RFCA. Following decontamination activities, the 
RFETS Building Radiation Cleanup Standard (BRCS) will be utilized to determine if residual 
radioactive constituents contained in remaining equipment and demolition debris is compliant with 
RFCA guidelines and appropriate as-low-as-reasonably-achievable (ALARA) considerations. 
The BRCS is currently under development in coordination with the EPA, CDPHE, and DOE. 
Until the BRCS is approved, more conservative criteria defined in DOE Order 5400.5 and 
associated RFETS radiation protection procedures will be used to determine if building surfaces, 
equipment and demolition debris are acceptable for unconditional release. 

3.1.2.2 Soil Characterization 

Soil characterization will include sampling and analysis of soil beneath and surrounding Building 
123. Following removal of the building superstructure, samples will be collected through the slab 
and from the surrounding area. A SAP will be written to guide characterization activities in these 
areas. In accordance with Paragraph 1 18 of the Rocky Flats Cleanup Agreement and the August 
25, 1997, State of Colorado approval of the Building 123 PAM, the IHSS 148 SAP will be 
submitted to CDHPE for review and approval. The SAP will incorporate a review of existing 
records to establish the location of potentially contaminated areas and to define sampling protocol. 
Current planning indicates a need for soil samples from beneath both the slab of Building 123 and 
from areas surrounding underground OPWLs. Sample locations will be designed to locate 
contamination that may have leaked from the OPWLs and the RCRA regulated underground 
waste process lines associated with Building 123. Samples will be analyzed for volatile organic 
compounds,(VOCs), Target Analyte List (TAL) metals, radionuclides, and nitrates. Data quality 
requirements supporting the analysis effort will conform to criteria established in Guidance for the 
Data Quality Objective Process, EPA QNG-4 (EPA 1994). 

3.1.2.3 OPWL Characterization 

A plan for partial closure of RCRA Unit 40 will be written to characterize and manage aH active 
OPWLs associated with Building 123, as all abandoned lines were properly decommissioned 
prior to implementation of RCRA regulations. Characterization will include flushing the active lines 
with decontamination solutions as identified in the approved RCRA Closure Plan for this unit in 
order to remove residues, then sampling the final rinsate for constituents. Soil sampling analysis 
of areas adjacent to abandoned OPWLs will be used to characterize and rank using the ER 
ranking system. The need for further remediation, if any, will be evaluated by ER. 
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3.1.3 Remediation 

3.1.3.1 

As part of the decommissioning process, all utilities and electrified systems will be disconnected 
and capped. The scope of the building decommissioning effort also includes removal of all interior 
piping, ventilation and above-slab waste systems. Demolition activities will be conducted in two 
primary phases. Initially, the hoods, laboratory counters, cabinets and radiologically 
contaminated floor tile will be removed from the laboratories. Removal will allow radiological 
surveys to be conducted on the walls of the laboratories before asbestos abatement. Hood 
ductwork and scrubbers will also be removed during this phase. Removal of the ductwork and 
scrubbers will eliminate a potential hazard (disruption of crystallized perchloric acid, see Section 
2.4.5), prior to demolition of the structure. All building utilities will also be deactivated during this 
phase. Following removal of all asbestos from the building, a final radiological survey of the 
building will performed to verify that all building rubble can be disposed in an offsite landfill. 

The second phase of demolition involves removal of the building superstructure, which will be 
removed using mechanical shears and front-end-type loaders. A crane will be utilized for 
removing large equipment and debris, and roof-based systems. Use of heavy equipm.ent will 
minimize worker exposure to demolition hazards. Fugitive airborne emissions will be minimized 
with water sprays. The building will be surveyed for free release prior to demolition, and building 
rubble will be segregated and disposed at properly licensed facilities, depending on the type of 
waste stream created as a result of demolition activities. Friable asbestos will be disposed at 
Kettelman, California; non-friable asbestos and sanitary waste will be disposed at USA Waste, 
Erie, Colorado; LLW will be disposed at Nevada Test Site (NTS); Radioactive ACM will be 
disposed at Hanford Site, Washington; and low-level mixed waste (LLM) will be stored 
temporarily on site until an appropriate off-site facility is identified. 

3.1.3.2 Soil Remediation 

B u i I d i n g Removal 
.. 

0 
Soil remediation is not within the scope of this project. Sufficient soil sampling beneath the 
building slab and from the surrounding area will be taken in order to adequately characterize the 
IHSS 121 and 148 areas around 8123. This information compiled in a sample report will be 
submitted to ER. ER will use this information to adjust the ER Ranking List, if necessary. The 
Ranking List will determine, what if any, soil remediation will be conducted at this location. 

3.1.3.3 Evaluation of Process Waste Lines and Active Sumps - -  

RCRA Clean Closure of the active process waste lines and associated sumps will be contingent 
upon sampling analyses. Partial closure of RCRA Unit 40 will be conducted in accordance with 
Colorado Hazardous Waste Regulations (265, Subpart G) which requires a 30-day public 
comment period. Remedial and disposal options for partial closure of RCRA Unit 40 will be further 
defined in a separate closure p\an. In the event that no contamination above Tier 11 action levels 
is found, no further closure work will be required except that underground active lines will be 
foamed and capped in place. In the event that contamination above the Tier II action levels is 
detected, these portions of RCRA Unit 40 will be deferred to ER for evaluation or the 
decontamination process as defined in the RCRA Closure Plan will be repeated. 

Soil contamination associated with abandoned lines will be characterized to the extent that ER 
can use this information to rank the site and determine, what if any, remediation will take place. 

\ 
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3.2 WORKER HEALTH AND SAFETY 

The project will comply with OSHA construction standards for Hazardous Waste Operations and 
-Emergency Response, 29 CFR 191 0.120. An HSP is being developed in accordance with this 
standard. The plan will address potential hazards of each phase of the decommissioning process 
and specify the requirements and procedures for personnel protection. DOE Order 5480.9A, 
Construction Project Safety and Health Management, will provide additional guidance for this 
project. The DOE order requires the preparation of Activity Hazard Analysis to identify each task 
and associated hazards, and the controls necessary to mitigate the hazards. The requirements 
will be integrated as appropriate. In the event of an unforeseen deviation from the planned 
approach, a second Activity Hazard Analysis will be prepared to address altered circumstances, 
and work will proceed according to the appropriate control measures. Data and controls will be 
continually evaluated. Radiological Work Permits will be generated for contaminated areas and 
will identify the location of potential surface contamination, define the appropriate PPE, and apply 
appropriate airborne radioactivity controls, if necessary. As required by 10 CFR 835, 
Occupational Radiation Protection, all applicable implementing procedures will be followed to 
insure protection of the workers. 

3.2.1 Personal Protective Equipment (PPE) 

Decommissioning activities may potentially expose workers to physical and chemical hazards 
and low levels of radiological activity. Physical hazards associated with decommissioning 
activities include: the use of heavy equipment, electrical shock, noise, heat stress, and work on 
elevated surfaces. Physical hazards will be mitigated by appropriate use of personal protective 
equipment (PPE); and application of pre-engineering evaluations, pre-evolutionary meetings, 
proper training, and administrative controls. Decommissioning activities which require 
dismantlement of radiologically contaminated systems will be conducted using Level C PPE. This 
level includes a full-face respirator, steel toe safety shoes, hard hat, anti4 Tyvek coveralls, 
gloves, disposable shoe covers, and heariig protection (if applicable). Decommissioning of 
uncontaminated systems or structures will be conducted using Level D PPE, which includes 
safety glasses or face shield, with neither a respirator nor Tyvek coveralls as described above. 

Employee exposure evaluations conducted by an Industrial Hygiene (IH) Site Health and Safety 
Officer will determine PPE levels, which may change with conditions. 

3.2.2 Ambient Air Monitoring - -  

The existing Radioactive Ambient Air Monitoring Program (RAAMP) continuously monitors airborne 
dispersion of radioactive materials from the Site into the surrounding environment. Thirty-one (31 ) 
samplers comprise the RAAMP network. Twelve (12) of these samplers are deployed at the Site 
perimeter and are used for confirmatory measurements of off-site impacts. The remainder are 
used as backup measures for determining local impacts from clean-up projects. Building 123 was 
not a plutonium, uranium or beryllium operations building, and based on results of radiological and 
beryllium surveys, the decontamination and demolition of Building 123 will not warrant special 
environmental monitoring. However, in response to a possible need for remediation of soil 
beneath the building slab with respect to soil sample analysis results, the project will operate a 
minimum of two low volume particulate samplers in the vicinity of the project site: One sampler 
will be located in the predominant upwind direction, and at least one sampler will be placed in the 
prevailing downwind direction. Specific sampler locations will be selected based on vehicular and 
pedestrian traffic patterns. Air Quality Management (AQM) will be consulted to select sampler 
locations. The samplers will be operated continuously during active decommissioning activities 
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and will be changed weekly. AQM will reevaluate the configuration of the air monitoring network if 
project management surveillance of operations indicates a potential for significant increases in 
radionuclide emissions. Action levels associated with surveillance activities are defined in the 
Facility Implementation Plan (FIP). AQM will be appropriately notified when action levels are 
exceeded. 

Water sprays will be used to minimize resuspension or fugitive dust emissions. in addition, 
earth-moving operations will not be conducted during periods of sustained high winds. If 
necessary, AQM will identify monitors within the existing ambient network located in the 
immediate area of Building 123, and the frequency of filter collection and filter analysis at those 
locations will be adjusted to provide timely information on the project emissions. 

3.3 QUALITY ASSURANCE 

A commitment to program quality and continuous improvement is applied at all levels from project 
start through completion. Adherence to the commitment is instrumental in the success of the 
project. All project personnel are responsible for following approved QA program requirements 
and participating in quality improvement activities. 

Quality Assurance/Quality Control personnel are involved at the initial planning stages of the 
project, during site preparation, and during project execution. The QA organization assumes a 
proactive role during the project by identifying and/or preventing potential problems or 
shortcomings; offering solutions; and assisting in corrective action steps. QA personnel 
administer and perform duties in accordance with approved QA program requirements. The 
scope of the QNQC program ensures: 

consistency and effective implementation of managemenVDOE directions and policies with 
other projecVDOE requirements through audits and surveillances; 
assurance of document review and approval requirements through review of applicable 
procurement and work documents; 
validity of data gathering methodologies; 
compliance with standard operating procedures; 
integrity of waste packaging and incoming materials through inspections; 
facility characterization through performance of facility walkdowns; 
initiation of monitoring projects for potential improvements; and 
emplacement of corrective action initiatives. 

3.4 WASTE MANAGEMENT 

a 

- -  

A Waste Management Plan will be developed for the project to define waste management 
activities. Estimates of waste volume indicate that decontamination, dismantlement, and 
decommissioning of Building 123 will generate less than 300 cubic yards (cu yd3) of rubble. The 
waste will be designated as LLW, LLM, hazardous, or industrial waste and will be managed in 
accordance with State and Federal regulations by properly trained personnel. Waste Operations 
will arrange for transportation to an appropriate offsite facility. Manifests will be the responsibility 
of RFETS Traffic Department. Waste management training requirements are outlined in Part IX 
Personnel Training of the Rocky Flats Environmental Technology Site RCRA Permit (DOE 1997). 
The training matrix defined in Part IX details the training requirements for all personnel managing 
hazardous waste. Although the document is part of a permit, all RCRA training requirements of 6 
CCR 1007-3, 265.16 are met. 

a 
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3.4.1 Non-Regulated Waste 

Release of non-contaminated materials, debris, and equipment from a site contaminated with 
hazardous constituents is accomplished by demonstrating that the materials or wastes do not 
exhibit any of the characteristics of hazardous waste as identified in Subpart C of 6 CCR 1007-3 
SS261. Additionally, the material must not be qualified as a listed waste as identified in Subpart 
D, or be excluded under provisions in 6 CCR 1007-3 SS261.4, Exclusions. Non-contaminated 
recyclable materials, such as scrap metal, will be placed in approved waste crates and later 
segregated into bins supplied by Property Utilization and Disposal (PU&D). Additional items will 
be placed onto pallets for shipment to PU&D. All remaining non-regulated, standard industrial- 
type waste generated from decommissioning activities will be disposed at an off-site landfill. 

3.4.2 Regulated Waste 

Process knowledge and relative operating history will be used to manage contaminated areas 
apart from unaffected areas. Contaminated material will be segregated, categorized, and 
packaged according to the specifications for disposal in permitted hazardous waste, LLW, or LLM , 
facilities. Waste characterization data and packaging requirements for LLW will meet the 
procedures and policies for managing LLW as outlined in the RFETS Low-Level Waste 
Management Plan. (Low Level Waste Management Plan 44-RWP /EWQA - 0014, Rev. 1, 
1996). Waste Operations will designate temporary storage locations for LLW, LLM, or hazardous 
waste, as conditions warrant. 

Date Effective: 3/26/98 * OF BUILDING 123 

4.0 ENVIRONMENTAL IMPACTS a 
'I 

The National Environmental Policy Act (NEPA) requires that actions conducted at the RFETS 
consider potential impacts to the environment. While no separate NEPA documentation is 
required for this effort, RFCA requires DOE to consider environmental impacts of the proposed 
action and of alternatives as a part of this document. 

4.1 PROPOSED ACTION AND ALTERNATIVES 

4.1 .I Proposed Action 

The proposed action is the Decommissioning and Demolition (D&D) of Building 123. -D&D 
activities are to follow a project-specific plan approved by DOE and CDPHE. Activities would 
generally consist of site and facility characterization, decontamination, dismantlement and waste 
disposition. All hazardous, LLW and LLM generated by D&D activities would be transported to 
an appropriate offsite facility for disposal. The objective of the proposed action is to obtain from 
DOE and CDPHE a timely release of the site for unrestricted use. 

D&D includes removing or decontaminating equipment, decontaminating building surfaces and 
structural members; surveying the facility for residual contamination; and characterizing, packing, 
and shipping the resulting wastes. Removal of residual contamination would be initiated with the 
simplest and least aggressive method, such as decontamination using vacuums and damp cloths. 
Increasingly aggressive techniques would be employed, as appropriate, to remove the 
remaining fixed contamination, including hand washing or scrubbing; dry abrasive blasting and 
scabbling; or scarification. New, innovative technologies will be considered i f  sufficiently 
developed and cost-effective. 
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Subsequent D&D activities would include application of fixatives to all contaminated surfaces to 
prevent the dispersion of contaminants during dismantlement. A survey would be performed to 
assure that all contaminants are fixed in place. The entire facility would be dismantled (with the 

,exception of the building slab) and debris would be shipped to appropriate offsite facilities for 
disposal. 

4.1.2 Alternative Actions 

Alternative 1 to Proposed Action: No Action, Maintain Safe Shutdown 
Decontamination 

The alternative would involve maintenance of Building 123 in a safe-shutdown status, including 
a commitment to long-term surveillance and upkeep, while performing a continued environmental 
monitoring program to ensure that contamination has not escaped to the environment. Regularly 
scheduled inspection and maintenance of health, safety, and radiation protection equipment would 
be performed and documented. 

Alternative 2 to Proposed Action: Partial Facility Dismantlement with Minimal 
Decontamination 

The alternative would involve minimal decontamination and demolition activities. All building 
equipment would be removed, including all hoods and overhead process waste lines. The 
remaining structure and surrounding area would be treated. 

Evaluation of Alternatives 

Both alternatives were rejected as operative actions, since such efforts would prevent proper 
cleanup of RFETS as specified under the Life Cycle Baseline. Maintenance and surveillance 
would need to increase with time as eventual degradation of the building structure would pose a 
threat to the public through chemical and physical hazards. Potential also exists for groundwater 
contamination through release of contaminants to the soil as the integrity of piping systems and 
sumps will eventually be compromised. 

4.2 POTENTIAL ENVIRONMENTAL CONSEQUENCES OF THE PROPOSED 
ACTION 

Potential environmental effects associated with the D&D of Building 123 are described-in the 
following sections. 

4.2.1 Geology and Soils 

Decommissioning activities will disturb less than one (1) acre of land, most of which has 
previously been disturbed. Activities such as excavating could cause localized soil slumping to 
occur. Soil recontouring will be conducted after buildings are removed. Potential effects will be 
short-term increases in soil erosion and siltation, and small, temporary losses in soil productivity. 
A commitment to complete appropriate revegetation will be initiated to mitigate any impacts 
caused by soil disturbance activities. All project areas not paved or already vegetated will be 
revegetated as directed by Site ecologists. Topsoil of sufficient quality will be used to support 
revegetation. 
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4.2.2 Air Quality 

No continuing long-term air quality impacts are expected after the project has been completed. 
Short-term impacts will be mitigated by dust suppression techniques and excavation controls. 
The potential for release of small quantities of toxic, hazardous and/or radioactive contaminants 
will remain, though the potential health effects to workers and the public from such releases is 
expected to be negligible. Air quality impacts are further discussed in Section 5.1.1, and air 
monitoring criteria are defined in Section 3.2.2. Dust generated during the decommissioning effort 
will be managed with engineering controls. 

4.2.3 Water Quality 

Major surface water and groundwater quality impacts are not anticipated. The excavation area(s) 
will include run-on and run-off controls to prevent stormwater from contacting the wastes, and are 
not expected to intersect the groundwater table. Silt fences or similar barriers will be installed to 
prevent storm water runoff from carrying excavated soil from the project site. Removal of 
buildings and excavation of paved areas will result in a net decrease in storm water runoff from 
the Building 123 area and a corresponding increase in the amount of precipitation that percolates 
into the soil. Most of the local precipitation either evaporates on the ground surface or is taken up 
by vegetation. Surface water monitoring has been established at the Central Avenue ditch by 
RFETS Water Quality under a monitoring IRA. 

4.2.4 Fauna and Flora 

* OF BUILDING 123 Date Effective: 3/26/98 

' 

Building 123 is not located near any wetlands or habitat suitable for the threatened and 
endangered species. A migratory bird survey of the project site will be conducted by Site 
ecologists within two weeks of the beginning of field activities, and activities will not be initiated 
except in compliance with the Migratory Bird Species Act and as approved by Site ecologists. 
An attempt will be made to preserve the condition of four large trees along the north end of the 
site. Although no penalties exist for removing the trees, preservation will provide nesting areas 
for aviary species. If removal is necessary, the trees will be surveyed for nests by Site 
ecologists two weeks prior to destruction. 

4.2.5 Human Health 

Human health impacts will be maintained within applicable limits for worker protection, and 
requirements will be implemented to control the dispersion of contamination to air, water, and soil. 
Exposures to workers and the public will be controlled and monitored in accordance with 
standards defined in Section 5.0. Health effects to workers and the public are expected to be 
well within applicable limits, as operating procedures and other requirements will be implemented 
to protect human health. 

Occupational safety impacts will also be mitigated according to applicable requirements. The Site 
Cumulative lmpacts Document estimates a site-wide illness/injury rate of 13.6 per 200,000 hours 
worked in D&D activities. 

4.2.6 Noise 

Decommissioning activities will involve common industrial activities (e.g., wiping, disassembly, 
sawing and crushing) with a variety of associated noise levels. Many of the activities will be 
conducted within the building; thus, elevated noise levels will be muffled by the building structure. 
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Other, less common techniques such as scabbling, blasting and demolition by pneumatic 
hammer, wrecking ball, or other devices are expected to generate higher than ambient noise 
levels. Workers involved in such activities will use appropriate hearing protection devices. 

.Dutdoor activities will be conducted in a safe manner in which noise will not affect non-involved 
workers and the public. 

4.2.7 Historical Resources 

Rev. 6, Page: 24 of 29 
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The programmatic agreement between the DOE Rocky Flats Field Office, the Colorado SHPO, 
and the Advisory Council on Historic Preservation has been approved. Building 1 13 is a guard 
post of the type denoted for documentation as a historical building. The documentation is under 
preparation and scheduled to be completed by September 30, 1997. Arrangements are being 
made to take streetscape photographs of Building 123 which has been designated as a 
Potentially Historic Structure. The terms of the agreement will be met before initiation of 
decommissioning activities. 

4.2.8 Visual Impacts 

Demolition of Building 123 and associated buildings will result in a flat, ground-level surface of 
pavement or revegetated soil where the buildings had previously stood. The appearance of 
surrounding areas will remain as industrial until additional buildings are demolished. 

4.2.9 Cumulative Impacts 

Decommissioning and demolition of the 123 Cluster comprises part of a broader program to 
decommission and demolish all but nine (9) of the approximately 700 buildings on the RFETS 
site. The cumulative effects of this program are described in detail in Section 5 of the Cumulative 
lmpacts Document. In summary, such effects will result in a site with only nine (9) buildings, 
selected streets, a minor degree of infrastructure (water, sewer and electric service), and a large 
area of vacant land. 

5.0 

@ 

APPLICABLE OR RELEVANT AND APPROPRIATE 
REQUIREMENTS 

RFETS decommissioning actions performed under a PAM must attain, to the maximum extent 
practicable, Federal and State applicable or relevant and appropriate requirements (ARARs). 
ARARs associated with this document are a subset of the Federal and State requirements, which 
pertain directly to actions or conditions in the environment and are either applicable or relevant to 
particular decommissioning activities. D&D efforts performed according to the PAM must attain, to 
the maximum extent practicable, Federal and State ARARs. 

Applicable requirements are cleanup standards; standards of control and other substantive 
environmental protection requirements; criteria; or limitations promulgated under Federal or State 
law that specifically address a hazardous substance, pollutant, contaminant, remedial action, 
location or other circumstance at a CERCLA site. 
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Relevant and appropriate requirements are cleanup standards; standards of control and other 
substantive environmental protection requirements; criteria; or limitations promulgated under 
Federal or State law, that while not applicable to a pollutant, contaminant, remedial action, location 
.or other circumstance at a CERCLA site, can sufficiently address problems or situations similar to 
those encountered.at a CERCLA site. 
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ARARs associated with D&D projects include: 

Chemical specific: quantitative health- or risk-based restrictions upon exposure to types of 
hazardous substances [e.g., drinking water standards as defined by Maximum Contaminant 
Levels (MCLs)]; 

Action specific: technology-based requirements for actions taken upon hazardous substances 
(incinerator standards that require particular destruction and removal efficiency); and 

Location specific: restrictions upon activities in certain special locations (standards that prohibit 
certain types of facilities to operate in designated flood plain areas). 

Table 5-1 is a general list of ARARs that are applicable for this project. A specific list isktcluded 
as Attachment B. 

5.1 CHEMICAL-SPECIFIC REQUIREMENTS AND CONSIDERATIONS 

The project will encounter conditions regulated by the following chemical specific restrictions. The 
restrictions will be incorporated into the project planning effort and will be assured by following 
site procedures or by direct inclusion in the IWCP. 

.-- 5.1.1 Airborne 

The following Colorado Air Quality Control Commission (CAQCC) Regulations serve as 
applicable requirements: 

Reg. 8, Part A, (40 CFR Part 61) Subpart H regulates radionuclide emissions other than radon 
from DOE facilities and will apply to Building 123 if radiological contamination is discovered 
during characterization activities. 40 CFR 61.92 requires that no member of the public receive 
more than 10 mrem per year above background from airborne sources of radiation. 
Compliance with 40 CFR 61.92 is performed on a sitewide basis as a response tb all RFETS 
sources, in which stack monitoring is required for all release points contributing greater than 0.1 
mrem/year. Based upon preliminary estimates, monitoring will not be required. A formal 
analysis will be prepared. 

Reg. 8, Part B defines emission standards for asbestos. 

Reg. 8, Part C establishes an emission standard for lead in ambient air. The regulation states 
that no person shall cause or permit emissions of lead into the ambient air which would result 
in an ambient lead concentration exceeding 1.5 pg/m3 averaged over a one-month period. The 
regulation will apply to any decommissioning activities with the potential to emit lead into the 
ambient air. 



PROPOSED ACTION MEMORANDUM RF/RMRS-97-012 
FOR THE DECOMMISSIONING Rev. 6, Page: 26 of 29 1 

OF BUILDING 123 

Table 5-1 General List of Applicable or Relevant and Appropriate Requirements for 
Decommissioninq and Demolition Activities at RFETS 

Date Effective: 3/26/98 

Environment 1 
40 CFR 191, Radioactive Dose Standards (Spent Nuclear NA NA NA 
Fuel; High Level and Transuranic Radioactive Wastes) 
DOE Order 5820.2A, Radioactive Waste Management No No Yes 
6 CCR 1007-1 4, Colorado Low Level Waste Yes No No 
Colorado Air Quality Control Emission Standards for Asbestos Yes No No 
Regulation 8, Control of Hazardous Air Pollutants 
5 CCR 1001 -1 4, Ambient Air Quality Standards Yes No No 
5 CCR 1001, Colorado Air Pollution Regulations Yes No No 
40 CFR 61, Subpart H, National Emission Standards for Yes No No 
Hazardous Air Pollutants 
5 CCR 1002-8, Colorado Basic Standards and Methodologies NA NA NA 
for Surface Water 
5 CCR 1002-8, Colorado Basic Standards for Groundwater Yes No No 
5 CCR 1003-1,40 CFR 1.41, Safe Drinking Water Act, NA NA NA 
Colorado Primary Drinking Water Regulafions 
40 CFR 141, Maximum Contaminant Level Goals NA NA NA 
Solid Waste Disposal Act, Coforado Hazardous Waste Act Yes No No 
Toxic Substance Control Act 
15 USC 2601 et seg. 
761.40fl61.45, Labeling Yes No No 
761.65, Except for Time Limit Yes N O  No 
761.66, Time Limit NA NA NA 
761.79, Decontamination Yes No No 
761.1 25, PCB Spill Cleanup Yes No No 

Y 
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Emission Controls for Particles (5 CCR 1001 -1) and Emissions of Volatile Organic Compounds 
(5 CCR 1001 -9) may be applicable to soil excavation activities. Fugitive dust emissions controls 
are appropriate and relevant for the demolition. A list of hazardous air pollutant ARARs 
,associated with this project is included in Attachment B. 

5.2 ACTION-SPECIFIC REQUIREMENTS AND CONSIDERATIONS 

The technology based standards and requirements are utilized when ever applicable or relevant 
and appropriate, to that specific action, to eliminate as many problem areas as possible. The 
project will encounter conditions regulated by the chemical specific restrictions identified in section 
5.2.1 and Attachment B. The restrictions will be incorporated in this project planning effort and will 
be assured by following applicable RFETS procedures. 

5.2.1 Resource Conservation and Recovery 

Requirements governing the identification and characterization of hazardous wastes are defined in 
RCRA and are applicable to the requirements in the Colorado Hazardous Waste Act (CHWA) (6 
CCR 1007-3, 261). The implementation of generator standards (6 CCR 1007-3 262) will be 
completed utilizing the Waste Stream Residue Identification Characterization (WSRIC) program 
and Waste Management Procedures. A list of specific RCRA ARARs associated with this project 
is included in Attachment B. The requirements governing Temporary Units (TUs) are applicable 
to tanks and containers used for storage and treatment of hazardous remediation wastes 
generated in conjunction with the D&D of B123. (See 40 CFR 9264.553). AI1 tanks and 
containers will be compatible with the waste and in good condition. Incompatible wastes, if 
encountered, will be segregated within the units. Secondary containment will be provided, where 
practicable, when liquid wastes are stored or treated in tanks or containers. Waste 
characterization will be provided, as appropriate, in accordance with the SAP. Inspections, at a 
minimum of once a week, will be provided during operations in accordance with the Waste 
Management Plan. Training for individuals generating and handling hazardous remediation waste 
will be implemented using the framework identified in the RFETS Part B permit. To close a TU, 
waste and contaminated soils will be removed, as appropriate. 

Remediation wastewaters generated during D&D will be transferred to the Consolidated Water 
Treatment Facility (CWTF, Building 891) for treatment. Remediation wastewaters that contain 
listed RCRA hazardous wastes or exhibit a RCRA characteristic will not be subject to compliance 
with RCRA hazardous waste codes and would not be applicable or relevant and appropriate 
because the wastewaters are CERCLA remediation wastes being treated in a CERGLA 
treatment unit. The CWTF will treat the remediation wastewaters to meet applicable surface 
water quality standards under a National Pollution Discharge Elimination System (NPDES) 
ARARs framework. 

Waste generated at B891 as the result of treatment of a listed remediation wastewater will be 
assigned the corresponding listed waste code. All wastes generated at 6891 will be evaluated 
for hazardous characteristics. 

@ 
e’ 

e 
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5.2.2 Toxic Substance Control Act (TSCA) 

The Toxic Substance Control Act (TSCA) defines criteria to guide management and disposal of 
PCBs. Fluorescent light ballast are the only potential source of PCBs identified in Building 123. 
Light ballast marked “No PCBs” or “PCB Free” will be managed as non-hazardous solid waste 
and disposed at a sanitary landfill. Ballast marked “PCBs” or not marked and notdeaking will be 
packaged for disposal at an TSCA-permitted facility. Leaking PCB light ballast and unmarked 
light ballast will be managed as fully-regulated PCB Articles. A list of specific TSCA ARARs 
associated with this project is included in Attachment B. 

5.2.3 Colorado Low Level Waste Program 

The State of Colorado Low Level Waste Program (6 CCR 1007-14) is incorporated in Waste 
Management Operation procedures (1 100-1 104). 

5.3 LO C AT10 N-S P ECI FIC R E Q U I R EM E NTS AN D CON SI DER AT1 0 N S 

No location specific requirements are associated with the scope of work. 

5.4 TO-BE-CONSIDERED (TBC) 

TBCs are used in determining the necessary level of cleanupfor the protection of human health 
and the environment. The March 8,1990 preamble to the final National Contingency Plan (NCP) 
rule (55 FR 8746) indicates that the use of TBCs is discretionary rather than mandatory; 
however, incorporation of TBCs is rewmmended and identified in this document. 

6.0 IMPLEMENTATION SCHEDULE 

The Level 1 schedule for this project is included as Attachment C. To meet requirements of the 
PAM process, the project will be completed in less than six months from commencement of 
contractor mobilization. 

7.0 REFERENCES 
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DOE 1992c, Historical Release Report for the Rocky Flats Plant, Rocky Flats Plant, Golden, CO. 

DO€ 1994, Final Phase I RFl/RI Work Plan for Operable Unit 9, Technical Memorandum No. I ,  
Volume IIA-Pipelines, November. 
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July. 

DOE 1996b, RFETS Ten Year Plan. 
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Chemical Specific Requirements and Considerations 

Regulation 8 Control of Hazardous Air Pollutants 

I Pollutants (Sections involving with School 
requirements and State Buildings are not 
applicable.) 
Regulation No. 8 Part 6, Part I I ,  Certification No No Yes 
and Training 
General Requirements to Obtain a General NA, administrative NA NA 
Abatement Certificate 
Section I t ,  lnitial Training No, worker safety issues are No Yes 

covered under OSHA and are 

Section 111, Project Requirements 
111 81, Notification NA, administrative NA I NA 
C, General Requirements . NA, administrative NA I NA 
Permits 

C. 2, Asbestos Abatement Work ,NA, addressed through NA NA 
P/X$kf?S health and safety issues with 

exceptions - 

C.7.6, Maximum Allowable Yes No No 
Asbesfos Levels 

C.8.2.b., d, f, Handling Waste Yes No No 

C.4, Alternative Procedures and NA, administrative NA NA 

111, A(i) Notice of Asbestos NA, administrative . NA NA 

Ill Asbestos Spi/l Response (except No No Yes 

/vat& 

Variances 

Removal 

as noted below): - .  

I I I B. 1, Notices-Release triggers NA, administrative NA NA 
I I I C., Pemit-Release teqgers No No No 

29 CFR 191 0.1 34 No No No 
29 CFR 1926.58, Asbestos Construction No No No 
Standard 
€PA Worker Protection Rule No No No 
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Action Specific Requirements and Considerations 

?CRA 

.- 
Hazardous Waste I I 
40 CFR 262, Standards A~slicable to 
Generators of Hazardous Waste 
362.1 1, Hazardous Waste Determinations Yes No No 
262.12, €PA ID Number No No No 
362 Subpart 8, Manifest No No No 
262 Subpart C, Pre-Transportation Yes No No 
Requirement I I 
362.34, Accumulation Time (with the Yes No I No 
lollowing exceptions): 

90-Day Storage Time Limit No No . NO 
Container Labeling No No Yes 
Container Dating No No No 
55 Gallon Limit for SAA No No No 

262.40 Subpart D, Recordkeeping and No No No 
Reporting 
262 Subpart E, Exports of Hazardous NA NA  NA  
Waste 
262 Subpart F, Imports of Hazardous Waste NA N A  NA  
262 Subpart H, Transfrontier Shipments NA N A  N A  
40 CFR 263, Standards Applicable to 
Transporters of Hazardous Wastes 
263.1 1, €PA ldentification Number (offsite I Yes I No I No 
shipments only) 
263.1 2, Transfer faci/ity (offsite shipments Yes No No  
only) 
263 Subpart B, Manifest System (offsite Yes No No 
shipment only) 
263 Subpart C, Hazardous Waste Yes No No 

- _  

Discharges (offsite shipments only) 
40 CFR 264 Subpart S, Corrective Action Yes No No 
for Solid Waste Management Units 
264.553 Temporary Units - Containers Yes, applicable to hazardous No No 

264.553 Temporary Units - Tanks Yes, applicable to hazardous No No 
remediation waste 

remediation waste 

. 
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Action Specific Requirements and Considerations 

RCRA (cont’d) 

40 CFR 265, Interim Status Standards for 
Owners and Operators of Hazardous Waste 
Treatment, Storage, and Disposal Facilities 
(TSDFs) 
265 Subpart A, General No No I No 
265 Subpart B, General Facility Standards 
265.1 1, Identification Number No No No 
265.12, Required Notices No No No 
265.1 3, General Waste Analysis NA NA NA 
265.1 4, Security NA NA NA 
265.1 5, General Inspection Requirements NA NA NA 
265.1 6, Personnel Training I No I Yes, to individuals generating 

and handling hazardous I Yes I waste I I 
265.1 7, General Requirements for 1 Yes No I Yes 
Ignitable, Reactive, or Incompatible Wastes 
265.1 8, Location Standards NA NA NA 
265.1 9, Construction Quality Assurance NA NA NA 
Program I I I 
265 Subpart C, Preparedness and 

, Prevention * 

265.31 , Maintenance and Operation of Yes I No I No 
Facility 
265.32, Required Equipment Yes No No 
265.33, Testing and Maintenance of Yes No No - 
Equipment - 
265.34, Access to communications or Yes No No 
alarms 
265.35, Required Aisle Space Yes No No 

265.37, Arrangements with local Yes No No 
authorities 

(a) (1)-(4) 

(b) No No No 
265 Subpart D, Contingency Plan and Yes No No 
Emergency Procedures 
265 Subpart E ,  Manifest System (offsite Yes No No 
shipments of hazardous waste) 
265 Subpart F, Groundwater Monitoring N A  NA NA 
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Action Specific Requirements and Considerations 

RCRA (cont’d) 

losure Plan in accordance with 
rt G. This unit will be closed 

?65 Subpart N, Landfils NA NA NA 
?65 Subpart 0, lncinerators NA NA NA 
265 Subpart P, Thermal Treatment NA NA NA 
265 Subpart Q, Chemical Physical and. I NA I NA 
Biological Treatment 
?65 Subpart R, Undecqround Injection NA NA NA 
265 Subpart W, Drip Pads I NA I NA 
265 Subpart AA, Air Emission Standards NA NA 
for Process Vents 
265 Subpart BB, Air Emission for NA NA 
Equipment Leaks 
265 Subpart CC, Air Emission Standards NA No 
for Tanks, Surface Impoundments and 
Containers 
265 Subpart AA, Air Emission Standards NA NA 
for Process Vents 
265 Subpart BB, Air Emission for NA NA 
Equipment Leaks 
265 Subpart CC, Air Emission Standards NA No 
for Tanks, Surface Impoundments and 

NA 

NA 

No 

NA 

NA 

No 

Containers 
265 Subpart DD, Containment Buildings NA NA NA 
40 CFR 266 Subpart C, Recyclable NA NA NA 
Materials Used in a Manner Constituting 
Disposal 

Containers 
265 Subpart DD, Containment Buildings NA NA NA 
40 CFR 266 Subpart C, Recyclable NA NA NA 
Materials Used in a Manner Constituting 
Disposal 
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Action Specific Requirements and Considerations 
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“PCB Free“ (Both leaking 
and non-leaking) 
Non-Leaking Ballast Marked Disposal in a TSCA No Yes, to final offsite Yes 
“Contains PCBs” Incinerator (Small capacitor management of 

Non-Leaking, Unmarked Disposal in a TSCA No No Yes 
Ballast Incinerator (Guidance from 

Leaking Ballast Marked PCB Article 761 et. seq. Yes No No 
“Contains PCBs” 
Leaking, Unmarked Ballast PCB article fully TSCA Yes No No 

exclusion) this waste stream 

Region Vlll) 

regulated including any 
material that comes into 
direct contact with the leak 
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SUMMARY OF WASTE MANAGEMENT PLAN 
FOR THE 

BLDG. 123 D&D PROJECT 
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Estimated generation volumes incorporated into Building 123's Waste Management Plan (June 
1997) may differ from those volumes used in this summary. Variations are due to completion of 
additional characterization and selection of waste management options. 

4SBESTOS NON-RAD 
Iriable 
Ion-friable 

4SBESTOS RAD 
Iriable 
Von-friable 

'CBS NON-RAD 
Dallasts non-leaking 

PCBS NON-RAD 
leaking ballasts and all other 
regulated PCBs (articles, 
etc.) 
PCBs RAD 
ballasts, non-leaking (LLW 
only, not TSCA regulated) 
Hazardous Waste NON-RAD 
fluorescent tubes 
Solvents, Paints, lead, 
chemicals, metals 
PCBs RAD 
Leaking ballasts and all other 
rad contaminated (LLW) and 
TSCA regulated wastes 

Gray 55 gallon drums or 
strong tight boxes; friable 
6 mm plastic double 
bagged; crate, roll-off; 
8666 or outside 
White 55 gallon drums or 
boxes; 6 mm plastic double 
bagged or strong tight 
boxedcrates; 
8664 or B644 Cargo 

Friable, Kettleman 
Hills through Chem 
Waste Contract 
Non-friable- U.S.A. 
Waste, Erie Co. 
Nevada Test Site 
(NTS) 

Containers 
Black and yellow drum with Chem Waste 
a plastic liner 
Building 666 

contract to Rollins 
Inc. at Deerpark, TX. 

Black and yellow drum with 
plastic liner; document on 
traveler if TSCA regulated. 
Building 666 
White drum with a plastic 
liner 
8666 
Black and white drum 
tubes crushed on-site Contract 
123s or RCRA Unit 1 

Chem Waste 
contract to Rollins 
Inc. at Deerpark, TX. 

Oak Ridge 

Chem Waste 

White drum with a plastic 
liner 
8666 

Oak Ridge 

'riable: 120 yds3 
don-friable: 90 yds3 

3iable: 170 yds3 
don-friable: 
130 yds3 

: 1 cu yd. This sum 
s a total of all PCB 
:ategories. Until the 
iallasts are 
-emoved, it is 
mpossible to 
:ategorize this 
uaste stream 
:orrectly. 
Totaled in PCB 
NON-RAD category 

Totaled in PCB 
NOGRAD category 

<1 cuyd 

Totaled in PCB 
NON-RAD category 
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iazardous waste rinsate (rad 
md non-rad) 
rhis waste stream will be 
jenerated during RCRA 
:losure of part of RCRA Unit 

Process waste system, 

20. 
Vlixed Wastes RAD 
Von-homogeneous White 55 gallon drum 

Homogeneous 
904A or Unit 14 or Unit 15A 
in Building 906 

Low Level Waste 
plaster, wall materials, 
windows, panels, cement, 
etc. WO 4034 

White drum or white boxes 
or full size wooden crates 
complying with WO 11 00 or 

8664 Cargo Containers or 
8440 Cargo Containers 
Roll-offs either 20 or 30 

Not regulated under RCRA 
[file systems, cabinets, 
shelves, desks, fumes 

Sanitary or Industrial Waste 
NON-RAD yard roll-off s 
PU&D materials and 
processed RCRA Scrap 
Metal destined for 
reclamation hoods, muffler furnaces, lab 
NON-RAD benches, etc.] 
Processed RCRA Scrap White box and/or container 
Metal destined for 
reclamation 
RAD 

Managed onsite in a 
wastewater treatment 
unit (building 374) 

Non homogeneous 
LLMW does not have 
a designated 
disposal site at this 
time 
Homogeneous 
Oak Ridge LLM and 
LL solvents 
Envirocare, Utah 
Nevada Test Site 

7500 gallons 

Homogeneous: 
9 yd3 
Non- 
homogeneous: 
<1 yd3 

375 yd3 

U.S.A. Waste, Erie, 3500 yd3 
Colorado 
Per PU&D; or 500 yd3 
Per RF contract 

No contract yet in 
place. Options 
include SEG and 
MSC. No shipments 
will be made until a 
contract is in place 
with a K-H approved 
vendor. 

<1 yd3 

In the event a waste stream, not identified in this summary, is generated by this project and this 
wastes stream has the potential of impacting human health or the environment, then RMRS or its 
subcontractor is required to immediately notify Kaiser-Hill’s Environmental Management and 
Compliance Division of the existence of this wastes stream. Jointly RMRS and Kaiser-Hill will 
determine the most appropriate management and disposal options for this waste stream. 
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ATTACHMENT 7 

DRAFT INTERAGENCY MULTI-AGENCY RADIOLOGICAL SITE SURVEY 

DRAFT NUCLEAR REGULATORY COMMISSION (NRC) NUREGKR-5849, 
AND SITE INVESTIGATION MANUAL (MARSSIM) AND 

MANUAL FOR CONDUCTING RADIOLOGICAL SURVEYS 
IN SUPPORT OF LICENSE TERMINATION 

e 
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Environmental Readiness Review Documentation 
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FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

This attachment includes ERE documentation of the following: 

1. 

A. 
B. 
C. 

I I .  

A. 
B. 

S tri p-Ou t 

K-H authorization to proceed with Strip-Out. 
DOE authorization to proceed with Strip-Out 
Closure of Post-Start Findings for Strip-Out 

Asbestos Abatement 

K-H authorization to proceed with Asbestos Abatement 
DOE authorization to proceed with Asbestos Abatement 

111. Demolition 

A. K-H authorization to proceed with Demolition of Buildings 113, 114 and the east wing of Building 123. 
B. DOE authorization to proceed with Demolition of the west and north wings of Building 123. 
C. Closure of Post-Start Findings for Demolition. 



Attachment 5 
RF/RMRS-98-253.UN 

ACTION ITEM STATUS: 

LTR APPROVALS 

KAISER*HILL 
C O M P A N Y  

November 18,1997 97-RF-06120 

Keith A. Klein 
Deputy Manager for Technical Programs 
DOE, RFFO 

AUTHORIZATION TO PROCEED WITH BUILDING 123 EQUIPMENT STRIPOUT 
- AMP-1 80-97 

Refs: (a) 

(b) 

K. A. Klein Itr, 05078, to A. M. Parker, Environmental Readiness Evaluation, 
June 30,1997 
A. M. Parker Itr, AMP-I 22-97, to K. A. Klein, Building 123 Cluster Phased 
Environmental Readiness Evaluation Approach, August 28, 1997 

In accordance with reference (a), Kaiser-Hill (K-H) is submitting written notification to the Office 
of the Assessment Manager for Environmental Compliance informing them that Rocky 
Mountain Remediation Services (RMRS) is ready to proceed with the equipment stripout phase 
of the Building 123 Decommissioning Project. As discussed in reference (b), Building 123 
Cluster Phased Environmental Readiness Evaluation Approach, efforts for the Building 123 
Decommissioning Project will be conducted in three phases: (1) equipment stripout, (2) 
asbestos abatement, and (3) demolition. It was decided that preliminary oversight efforts 
would focus on both the equipment stripout and asbestos abatement phases. However, as 
oversight progressed it became apparent that efforts should focus on each phase separately to 
aid in the prevention of delays. Therefore, to this point, only oversight of Building 123 
equipment stripout was conducted. The oversight of the remaining two phases, asbestos 
abatement and demolition, will be conducted at a later date and DOE will be notified as 
appropriate. 

Attached are the results of the K-H oversight of the Building 123 equipment stripout phase of 
the project. The overall conclusion of the review team was that the proper controls are in place 
to safely perform the activities. Field oversight of project control implementation will be 
conducted in a joint effort with the DOE ERE team just prior to the beginning of field work and 
oversight of the work performance will continue as the work progresses. 

Also in accordance with reference (a), K-H is requesting written notification that the Building 
123 project is authorized to commence equipment stripout. 

(aiser-Hili Company, L.L.C. 
2ourier Address: Rocky Flats Environmental Technology Site, State Hwy. 93 and Cactus, Rocky Rats, CO 80007 4 303.966.702c? 
AaiIing Address: P.O. Box 464, Golden, Colorado 80402-0464 



Keith A. Klein 
November 18, 1997 

Page 2 
AMP-1 80-97 

I f  you have any questions on this matter, please contact Jill Bruse at Extension 4807/dp 6067. 

&A k z L  
Alan M. Parker 
Vice President 
Closure Projects Integration 
Kaiser-Hili Company, L.L.C. 

SJB:rwa 

Attachment: 
As Stated 

cc: 
Orig. and 1 cc - K. A. Klein 
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CLOSURE PROJECTS 

ENGINEERING AND INTEGRATION 

OVERSIGHT OF 

B123 
EQUIPMENT STRIPOUT 

97-0 148-KH 

November 18, 1997 

&& 
S. J. Bruse, Assessment Lead 
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Closure Project’s Oversight of 
B123 

Equipment Stripout Phase 

1.0 Summary 

Kaiser-Hill’s oversight of the Rocky Mountain Remediation Services (RMRS) Building 
123 (E3 123) equipment stripout phase of the B 123 decommissioning project was 
performed in October and November o f  1997. The decommissioning of €3 123 will be 
conducted in three phases, as follows: 

~ 

Equipment stripout 
Asbestos abatement, and 
Demolition 

The oversight summarized here focused on the first phase, equipment stripout. The 
second and third phases will be overseen separately, and will require separate 
authorization to proceed. The review team evaluated RMRS and subcontractor 
documentation prepared that defines and controls the work required, the training of on- 
site individuals responsible for the removal activities, and the overall readiness o f  RMRS 
and their subcontractors to perform the stripout activities. 

It is determined that the proper controls are in place and the B 123 equipment stripout 
phase of the project is ready to proceed. Activities will commence when work 
authorization notification is received from DOE. 

Oversight of B 123 project control implementation will be conducted in the field for 
equipment stripout requirements and will be conducted in concert with DOE. Particular 
areas for continuing field monitoring the includes: 

Management o f  waste o f  low level waste 
Training and qualification records and interviews 
FWRS Quality Assurance involvement 
Activity Hazard Analysis 
Asbestos Abatement Plan completion and State notification confirmation 
Waste chemical removal in room 158 
Pre-evolutionary briefing review including lessons learned and emergency procedures 
Perchloric rinsing procedure and operations 

Environmental Readiness Review 
B 123 Equipment Stripout Page I 



2.0 Introduction 

K-H oversight consisted of an evaluation of the documentation prepared to define and 
control the project, the training of on-site individuals responsible for the removal activities, 
and the overall readiness to perform the activities. A review team was assembled to 
perform the evaluation. The team was comprised of the following personnel: 

S. J. Bruse Closure Projects Engineering and Integration 

S,  Bradfield 

W. F. Gillen 

K. North 

C. Patnoe 

Health & Safety and Asbestos Abatement 

Radiological 
. _ - - -  

Environmental Compliance 

Air 

G, D. Schmalz Decontamination & Demolition and Fire Protection 

Authorizatidn Basis . *  S. M. Walker-Lembke . 

3.0 Review Method 

The evaluation generally followed the guidance contained in DOE letter, Keith Klein to 
Alan Parker, AI:JG:05078, dated June 30, 1997, Environmental Reudiness Evaluation. A 
checklist was used to ensure that appropriate areas were evaluated. The completed 
checklist used for the oversight efforts is contained as Attachment 1. 

The evaluation included a review of the documentation prepared to support the project 
activities, interviews with project personnel and a review of on-site training plans and 
records. The two major areas, (1) Documentation review; and (2) Training and personnel 
readiness, are discussed below. 

3.1 Project Documentation Review 

The documentation reviewed addressed the activities and hazards expected to be 
encountered. Issues regarding documentation identified during the course of the 
assessment were corrected. Major documentation reviewed included but was not limited 
to: 
* Project Execution Plan 
9 Proposed Action Memorandum 

Health and Safety Plans 
Waste Management Plan 
Lead Characterization Report 
Reconnaissance Level characterization Report 

Master Activity List Approval 
CIosure Plan for Building 123 Components of RCRA Unit 40 

National Historic Preservation Act Docurnentation 

Page 2 



Asbestos Characterization Report 
N.E.P.A. Checklist 
Davis Bacon Determination 
Facility Safety Analysis 
Preliminary Hazard analysis 
Site Beryllium Characterization Report 
Integrated Work Control Package 
Subcontractor submittals 

3.2 Training and Personnel Readiness 

Denver West Remediation Contractors (DWRC) group training records for the employees 
utilized in the stripout activities of B123 will be verified prior to the start of work in the 
field. Rosters for required orientation, pre-evolutionary briefmgs, weekly safety meetings, 
and tool-box safety meetings will also be reviewed. Delaying the briefing and 
corresponding =view is preferred since the briefings will not be occurring until just prior 
to the start of the field work and personnel are not currently on site. 

3.3 Denver West Remediation Contractor 

DWRC will be conducting the equipment stripout phase of the project. DWRC was 
deficient in implementation of the DWRC QA program. Implementation of corrective 
action has been verified by K-H QA and Project Management Building 123 will be the 
model to ensure DWRC has effectively implemented the corrective action. Kaiser-m 
Quality Assurance (K-H QA) plans to conduct extensive oversight of DWRC's work 
practices and QA program implementation related to B 123. K-H QA i s  responsible for 
assessing B 123 progress with regard to implementation of the DWRC QA program. In 
addition to the normal level of involvement, Closure Projects will also assist K-H QA to 
accomplish this oversight task. 

0 

Environmentzl Readiness Review 
B 123 EquipmentStripout Page 3 
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United States Government 

memorandum 0 
Department of Energy 

Rocky Flats Field Office 

DATE: 

DEC 3 1997 
REPLY TO 

ATTN o f :  AI:SET:05572 

SUBJECT: Approval to Proceed with Phase 1 of Building 123 Demolition, Equipment Stripout 

TO: Alan Parker, Vice President 
Closure Projects Integration 
Kaiser-Hili Company, L.L.C. 

Reference: Letter, A. Parker to K. Klein, 97-RF-06120 of Nov. 18, 1997, Authorization to 

Proceed with Building 123 Equipment Stripout 

Your request to commence Building 123 Equipment Stripout is approved based on the 

completion of the Rocky Flats Field Office Environmental Readiness Evaluation (ERE) 

and your closure of the prestart findings. The ERE team will continue to monitor the 

project to ensure startup is smooth and that the post startup findings are closed. 

~& 
Jkeith A. Klein 
Deputy Manager for Technical Programs 

Attachments 

cc wlAtt: 
E. Kray, CDPHE 
R. Warther, DNFSB 
T. Weadock, EH-24 
J. Legare, AMEC, RFFO 
M. Weis, AMPA, RFFO 
D. Lowe, AME, RFFO 0 S. Tower, AI, RFFO 



Assessment Report 

Date: M m k r  1,1997 

Assessment ID Number: 97-047-AI-CERCLA Building 123 Equipment S t r i p t  
ERE 

Purpose: To assess the readiness of the Integrating Management Contractor to proceed 
with work in Building 123 for the fust phase of the demolition, equipment stripout. 

Executive Summary: The cooperation of the assessed personnel and their attitude 
concerning this assessment was positive and commendable. In general, the demolition 
team was well prepared to proceed with work in the field with 5 exceptions noted as 
prestart findings below. It is necessary to c o m t  these 5 deficiencies to DOE satisfaction 
prior to start of the work. There are also 9 other findings which must be c o ~ e ~ t e d  but not 
prior to starting work. 

Conduct of Assessment: The RFFO assessment was conducted over a week period from 
20 through 26 November 1997 by the seven member team who signed below. The 
assessment was conducted in accord with the Assessment Program Operating Procedure 
and the Assistant Manger for Environmental Compliance Addendum to the Assessment 
Procedure for Environmental Readiness Evaluations. The building was visited by the 
whole team at various times, interviews were conducted informally, and a large number of 
documents were reviewed. Additional derail is provided in the attached team member 
observation forms. Note that substantial changes were made to the category of findings in 
the observation form covering radiological protection in this final report. 

0 

The result of the assessment, 
Findings: 

Prestart Findings (must be corrected to DOE satisfaction prior to start of work): 
Specific RWP 97-123-0003 & RWP 97-123-0005: 

RCAs allowed on the RWP are RMAs and CAS only, however, the 
suspension limits are 150,000 dpdlOOcm2 beta/gamma removable and 
50 DAC (150,OoO dpmllOOcm2 beta/gamma removable exceeds CA 
limits and 50 DAC would be an ARA). 

RCAs allowed on the RWP are HCAs only, however, the suspension 
limits are 2000 dpd100cm2 alpha and 150,000 dpd100cm2 
betidgamma removable (2000 dpd100cm2 alpha removable is the low 
end of the HCA limit, and 150,000 dpd100cm2 betalgamma 
removable is not a CA or HCA limit). 
No double PPE quired as per Site RCM for work in an HCA. 

Section 4.4 Hazard Analysis (AHAdJSAs) of the Safety and Health Program 
identifies several specific steps to be taken when developing the hazard 

RWP 97-123-0007 
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Assessment Report 

analysis. Section 1.1 Scope and Applicability of the Building 123 
Decommissioning Health and Safety Plan states “The AHA will identify the 
principal steps involved and the sequence of work activities, the potential 
safety and health hazards associated with each step, the specific controls 
associated with each potential hazard, the task specific special equipment to be 
used in performing the activity, and monitoring requirements.” Section 1.6 
Health and Safety Plan Development prescribes that the AHA will include 
“Actual corrective measures planned to control or mitigate identified hazards.” 
The AHAs do not meet these requirements, particularly the requirements to 
develop controls for the identified hazards. The concurrence of the job 
supervisor and the safety and health representative raises concerns regarding 
appropriate review. A comprehensive review of specfic safety and health 
hazards, the analysis conducted to identify the specific hazards, and control 
measws to mitigate these hazards will need to be performed prior to project 
initiation. 
Training records were found demonstrating completion of the required training 
as outlined in both the Statement of Work section 01 114 as well as the Safety 
and Health Plan for Building 123 Strip-Out Project, 10/97, by DWRC. 
However, no documentation was found supporting completion of some of the 
training requhements as listed in Building 123 Decommissioning Project 
Health and Safety Plan, RMRS, Rev. 0, June 1997. Interviews with the 
DWRC training coordinator showed that he, incomtly, did not believe that 
the training requirements in the RMRS Health and Safety Plan superseded the 
others mentioned. 

Post-Start Findings (must be corrected but not prior to the start of work in the 

GeneralRWP: 
field): 

The survey frequency of the RWPs was stated as “As per Rad Ops 
Supervision.” The use of this statement should be minimized and does 
not meet the intent of HSP and ROI requirements. 

The ALARA Review is lackjng specific information on when, where, 
and how glove-bags and containments will be utilized. 
The ALARA Review is lacking specific information on when, where, 
and how size reduction of contaminated equipment will be performed 
and controlled. 

The IWCP is lacking specifk information on when, where, and how 
glove-bags and containments will be utilized. 
The IWCP is lacking specific information on when, where, and how 
size reduction of contaminated equipment will be performed and 
controlled. 
The IWCP is lacking specific instructions on how to handle 
contaminated concrete slabs. Since the building provides an acceptable 

ALARA Review, Rev 0: 

W C P  FBO410-03-2, Rev 0: 
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Assessment Report 

containment, it may be advantageous to decontaminate these slabs 
during the Strip-Out Phase. 

Close-Out Radiological Survey Plan, Rev 0: 
The Close-Out Radiological Survey Plan (CRSP) for B 123 was not 
approved or reviewed by the K-H ERE Team. A member of the K-H 
ERE Team who is an SME on MARSSIM should review the CRSP for 
adequacy. 
The K-H ERE Team should ensure that the Close-Out Survey is part of 
the stripout phase and documented as such. 
The survey instructions under Appendix C columns “# Removable 
alpha/beta survey measurements” and “# Direct alphaheta survey 
measurements” do not match the survey requirements in Section 4.4 
Class 1,2 and 3, Survey and Sampling Requirements. For example, 
Appendix C, Group 15, Survey Unit 34 instructions state “Minimum of 
3/plane”, however, the Section 4.4, Class 2 requirements state ‘‘one 
fmed alpha and beta total surface activity measurement for each one 
square meter (nine square feet) With a minimum of 5 per wall andor 10 
per floor.” There is no discussion as to why the requirements are 
Werent than the instructions, or how and if the instructions will satisfy 
the requirements. 

Observations (provided for information or action as Kaiser-Hill as deems appropriate): 
GeneralRwP. 

e 
Since most of the RWPs have a different title but contain the same 
requirements, these RWPs should be combined. Due to the specific 
scope of work and in order to minimize worker confusion, the number 
of RWPs should be as limited as possible for the stripout phase, no 
more than two or three RWPs should be sufficient to cover all  tasks. 
The requirements for a Post-Job ALARA Review are different between 
HSP 6.07, Section 7.1 1 and REP 1002, Section 5.4. The RWP should 
reference REP 1002, Section 5.4. since the requirements are more 
encompassing. A DMR should be generated to make these procedures 
consistent. 
The IWCP for the Stripout Phase (FBO410-03-2) requires radiation 
surveys per ROI 01.01, however, the RWPs only requh contamination 
surveys, not radiation surveys. 
RWPs were missing Job Supervisor employee # and signature. 
RWPs reference AHA for additional PPE requirements. Due to this 
reference, the AHA would have to be available and read before each 
entry. In order to ensure RWP compliance the RWPs should be stand 
alone, 
There is a suspension limit of 5 mrem/hr, however, radiation surveys 
are not required to verify the suspension limit is reached. 

3 
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The RWPs are not clear on the Rad Ops Coverage. Note [5] is not 
clear when a full time RCT is required or when an On Call RCT is 
required. 
Of the RWPs provided for review, there was no discussion or controls 
for size reduction of equipment. 

The RWP references ALARA Review 97-123-003, however, the 
ALARA Review is only applicable to areas posted HCA, this RWP 
does not cover work in HCAs. 

There is a suspension limit of 50 DAC, however, ARA is not listed as 
an allowed area for entry. 

The RWP references U A R A  Review 97-123-003, however, the 
ALARA Review is only applicable to areas posted HCA, this RWP 
does not cover work in HCAs. 
Note [6] is a generic requirement for most work and should be 
incorporated in the JWCP and not on the RWP. 
Note [7], define “contamination fi-ee” and “elevated.” 
ALARA Job Review # missing in Approval Section. 

Specific RWP 97-123-0003: 

SpeCifk RWP 97-123-0007: 

Specific RWP 97-123-0005: 

RWP 97-123-0001, RWP 97-123-0002, RWP 97-549-6315, and RWP 97- 
549-63 14 

These RWPs were marked “Information Only” and “Draft,” therefore, 
these RWPs were not reviewed. 

L A R A  Review, Rev 0 
Heading - RWP No. missing. 
Section I - Job description is for work in HCAs, however, RWPs for 
work in CAS reference this ALARA Review. 
Section II - The words “Site Radiological Control Manual” should be 
added before “Table 2-2.” 
Section II - Air purifying respirators are not allowed on any of the 
RWPs. A note should be added that work will stop if >50 DAC and 
RWPs, ALARA Review, etc. will be reevaluated. 
Section III - Per the RWRC training matrix, only 5 of 26 workers are 
qualified on glove bags. 
Section El - Normally, pre-evolutionary briefings are not held before 
unplanned emergency conditions manifest. 
Section N - TheE is a suspension limit of 5 mrem/hr, however, 
radiation surveys are not required on the RWPs to verify the suspension 
limit is reached. 
Section N - The statement about full-face respiratory protection 
should also appear on the applicable RWP(s). 
Section N - The statement “Full time RCT support is required“ 
contradicts the On-Call requirements of the RWPs. 
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e 

Section N - In the section titled “The use of solvents to soften the 
mastic,” the word minimizing should be used instead of “preventing.” 

0 The ALARA Review should specify how the HCA mas will be 
established and controlled. 

As noted above, the JWCP requires radiation surveys per ROI 01-01, 
however, the RWPs only require contamination surveys, not radiation 
surveys. 
There is no signature block for completion of the Close-Out 
Radiological Survey Plan 
The appendices were not attached to the IWCP and therefore, were not 
reviewed. 

IWCP FBO410-03-2, Rev 0: 

Close-Out Radiological Survey Plan, Rev 0: 
There is no discussion as to how the source storage wells, process 
waste sumps or potentially contaminated slabs will be handled andor 
surveyed. 
There is not adequate justification given for the survey unit 
classifications. Using characterization data and process history, 
technical justifications should be documented for each survey unit 
classification. A synopsis of the characterization data for each survey 
unit should be documented in the CRSP. 
There is no discussion as to why building systems (e.g., fire protection, 
steam system, plant air, domestic water, sanitary sewer, etc.) and any 
other non-impacted areas, if any, are not included in the CRSP. 
No discussion or guidance is given on how to investigate, document 
and resolve elevated areas, hot spots, and anomalies in the survey data. 
There is no discussion on what statistical evaluations will be performed 
on the survey data or how this data will be reported. 
Section 6.1 Step 3 - Based on a SAC4 MDA of 18 dpm, the SAC4 
should not be used to count alpha smears since 18 dpm is 90% of the 
release limit of 20 dpm and does not meet the goal of using instruments 
which have an MDA of 50% of the release limit, 
Section 6.1 Step 3 - The instrument (Ludlum 31) that will be used in 
Group 15 is not listed in the instrument table. The use of this 
instrument should also be included in a note on the Group 15 survey 
instruction form. 
The purpose of Appndix B is not clear. The title of Appendix B is 
“MARSTMM Statistical Methodology,” based on a review of the 
appendix, it does not cover what the title indicates. Why was only 
removable alpha and fmed beta calculated when other types of surveys 
will be performed, such as removable beta and fixed alpha? How do 
the results of these calculations effect the survey instructions? Why is 
the LBGR based on professional judgment when there is 
characterization data to support this value? What is the technical 
justification for the “assumed” distribution of survey results being 9 3 

5 



Assessment Report 

dpdlOOcm2, shouldn’t this be determined from the characterization 
data? What does the term (0.05/0.01) mean in terms of the fixed beta 
result? More discussion is needed in this appendix to explain the 
calculations and how they relate to the CRSP. Additionally, as the title 
indicates, statistical methods of how the data will be handled should be 
discussed. 
Appendix C - The signature page should be included in the 
review/approval page at the front of the CRSP. 
Appendix C - The Activity Hazard Analysis should be a separate 
appendix since it is not radiological survey instructions as the appendix 
title indicates. 
Appendix C - Groups 1 and 24-28 instructions are missing Note (4). 
Appendix C - Group 15, There should be additional instruction for 
Group 15 to indicate how beta-gamma surveys will be performed since 
they are different from the normal beta only surveys. Additionally, 
Note 3 should have the word “gamma” added after “bea” 
Appendix C - Note (1) survey maps were not attached to the CRSP 
and therefore, not available for review. 

Section 6.13 Scaffolds of the Building 123 Decommissioning Health and 
Safety Plan states that “Fail protection shall be provided to workers during 
erection and dismantling activities involving 10 feet or more ...” Section 6.14 
Fall Protection states that “...from a ladder where the worker’s feet are more 
than 6 feet above the floor or ground ...” and “A fuli body harness is r e q d  
for elevated work above 6 f t”  Is fall protection required above six feet or ten 
feet? Do personnel wear fall arrest systems at six feet or ten feet? The 
discrepancy needs to be clarified. 
Section 1.5.3 Building 123 of the RFETS Emergency Plan identifies a specific 
population for each shift. It further identifies the most significant hazards as 
being hydrochloric acid, nitric acid, and hydrofluoric acid. Since the W T S  
Emergency Plan governs emergency response on the site for several response 
organizations, the number of personnel identified who could be affected in this 
building by an  emergency needs to be current with the actual number of 
personnel impacted. Emergency response units will use this figure to plan 
accordingly. Further, the three acids identified as significant hazards have been 
removed and replaced with perchloric acid crystals. Response organizations 
should be made aware of the change in the hazard status for the building. 
The Closure Plan for partial Closure of RCRA Unit 40 is not yet approved and 
requires a 45 day public comment period prior to approval. Kaiser Hill has 
stated they plan to proceed at risk without the approved closure plan. 
The Administrative record (AR) was adequate for the removal action under 
CFiRCLA and RFCA but the list of documents did not address public 
participation specifically but should if a document was publicly released for 
comments even though there weren’t any comments received. 
If a Site Technical Administrative Record Review (STARR) meeting was held, 
some record of it would be a document worth considering adding to the A R  
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There is no evidence that RMRS or KH recognized that a number of 
procedures used in the development of the work package, and the 
decontamination procedure included as an appendix, for equipment removal 
were past their periodic review dates. Periodic reviews of procedures, such as 
Health and Safety Practices (HS&P), are a requirement of a Level 1 site 
procedure. Periodic reviews ensure the technical accuracy of the procedure 
and provide a method to incorporate changes in technology or procedural 
improvements. The condition of the periodic review of procedures has been 
documented in other assessments. For this muon no actions are required 
associated with periodic reviews for B 123 stripout. 
The reliance on Statements of Work incorporated as an appendix to an IWCP 
work package introduces the possibility that some requirements may be 
missed. While the end user of the work package may be familiar with the 
requirements within the statement of work, in the course of performing work 
some of these requirements may be missed. It is not clear how changes made 
to an appendix, such as the statement of work, in a IWCP work package are 
integrated With the WCP change requirements. It appears that changes to 
requirements could be made to the statement of work independently of the 
organizations that originally concurred to the work package. 
It appears that other organizations on site will be expected to provide services, 
such as draining water from systems, without their concurrence on the cover of 
the work package. Assuming that organizations are prepared to perform what 
may appear to be simple evolution's, can easily develop into delays in schedule. 
Poor coordination and communication during facility transition to a D&D 
facility resulted in freeze protection rounds not being performed as required 
during cold weather. While this may not be'directly related to the KH ERE, it 
occurred during the KH ERE and there is no evidence that RMRS or KH was 
aware that this condition was allowed to occur. This issue may be related to a 
lack of guidance on the method for transitioning a building into a D&D status. 
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Assessment Report 

Recommendation: Authorize work to proceed following confirnation of prestart finding 
cormtion. 

Signed: 

Steve Tower (lead) Brandon Williams0 

e- - \- 
Eva Jean Bryso Duane Parsons L--.-A--L-. ti 7’ 

Jon Dion Bill Fitch 
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I '  ASSESSMENT OBSERVATION FORM 

I 

bsessor: Duane Parsons. AMPA.SHFAD 
/ N 8 ~ r a a n b a t i o n  of lndivhfual Derformlno assessment actlvltks) 

Criteria 
Si& Radiological Procedures (ROI 03.01, ROI 03.02, REP-1003, REP- 1002), HSP 18.10, Site ALARA Program Plan, 
MARSSIM, NUREGER-5849 

(Brief& describe the crlterle or expectations belng evaluated. When appUcable Include reference to 
crfteda source documents, Le., DOE Onler, Site Procedum, etc.) 

Approach: 
Review of RWPS, ALARA Review, Closeout Radiological Swey Plan. Stripout IWCP, Personnel Interviews, Building 
Walkdown 

(Brief& describe the assessment appmach taken to evaiuaie ibis functional area) 

qecords Reviewed: (Lkt Format) 

RWPs, ALARA Review, C l o w u t  Radiological Swey Plan, Stripout IWCP 

Interviews Conducted: (List Format) 

BI 23 Radiological Engineex (informal) 
B 123 Rad Ops Foreman (domal) 
BIZ3 Project Management (informal) 

4ctlvSties Observed: (List Format) 

None 

:onclusions 
Findings : 

See attached pages. 

[An Individual item that does not meet reuulrements or oerformance exmctatlons) 
~~ 

WeaknessedStreng ths: 

See attached pages. 

(See Definitions) 

1 

Assessor Signature 5ate 



Building 123 DOE RFFO ERE Radiological Protection Observations 

General Observations and Conclusions: 

Based on a review of the B 123 Decommissioning Equipment Stripout documentation, the 
K-H Environmental Readiness Evaluation (ERE) was less than adequate and the RMRS 
Project Team is not ready to proceed with the stripout phase. For example, the Close-Out 
Radiological Survey Plan for B123 was not approved or reviewed by the K-H ERE Team, 
nor had the Team determined whether the Close-Out Survey was a part of the stripout 
phase (which it should be). This problem indicates that the scope of work has not been 
adequately identified. Additionally, numerous technical errors exist in the RWPs, 
ALARA Review, Close-Out Radiological Survey Plan, and WCP. The type of technical 
errors identified in the DOE RFFO review should have been self-identified by the RMRS 
Project Team and K-H ERE Team. Listed below are findings concerning the RWPs, 
ALARA Review, Close-out Radiological Survey Plan, and IWCP. This list is not all 
inclusive and further reviews should be performed by the K-H ERE Team and the RMRS 
Project Team. 

Based on discussions with RMRS and DWRS Project Management, it evident that 
numerous, recent changes in project scope and work documents have taken place. Since 
many of the changes are so new, it is unlikely that the K-H ERE Team has evaluated these 
changes. For example, al l  of the asbestos work will be done by a sub-contractor using a 
stand-alone asbestos IWCP. However, the IWCP (FBO410-03-2, Rev 0) given to DOE 
RFFO for review (and presumably the WCP given to the K-€3 ERE Team) contained 
sections for asbestos removal, in addition to all other equipment strip-out work tasks. The 
B123 Project Radiological Engineer was not aware that this change had taken place, nor 
has he reviewed the new asbestos IWCP for adequacy. Prior to the start of the B 123 
Strip-Out Phase the K-H ERE Team and the RMRS Project Team should go back and re- 
review the project scope and work documents. 

General RWP - Re-Start Findings: 

1. Since most of the RWPs have a different title but contain the same requirements, these 
RWPs should be combined. Due to the specific scope of work and in order to 
minimize worker confusion, the number of RWPs should be as limited as possible for 
the stripout phase, no more than two or three RWPs should be sufficient to cover all 
tasks. 

2. The survey frequency of the RWPs was stated as “As per Rad Ops Supervision.” The 
use of this statement should be minimized and does not meet the intent of HSP and 
ROI requirements. 

3. The requirements for a Post-Job ALARA Review are different between HSP 6.07, 
Section 7.1 1 and REP 1002, Section 5.4. The RWP should reference REP 1002, 
Section 5.4. since the requirements are more encompassing. A DMR should be 
generated to make these procedures consistent. 0 

Page 1 of 5 



4. The W C P  for the Stripout Phase ofl30410-03-2) quires radiation surveys per ROI 
01.01, however, the RWPs only require contamination surveys, not radiation surveys. 

5. RWPs were missing Job Supervisor employee # and signature. 
6. RWPs reference AHA for additional PPE requirements. Due to this reference, the 

AHA would have to be available and read before each entry. In order to ensure RWP 
compliance the RWPs should be stand alone. 

7. There is a suspension limit of 5 mrern/hr, however, radiation surveys are not required 
to verify the suspension limit is reached. 

8. The RWPs are not clear on the Rad Ops Coverage. Note [5] is not clear when a full 
time RCT is required or when an On Call RCT is required. 

9. Of the RWPs provided for review, there was no discussion or controls for size 
reduction of equipment. 

0 

Specific RWP - Pre-Start Findings: 

RWP 97-123-0003 
1. RCAs allowed on the RWP m RMAs and CAs only, however, the suspension limits 

are 150,000 dpd100cm2 betalgamma removable and 50 DAC (150,OoO dpm/lOOcm2 
beta/gamma removable exceeds CA limits and 50 DAC would be an ARA). 

2. The RWP references ALARA Review 97-123-003, however, the ALARA Review is 
only applicable to areas posted HCA, this RWP does not cover work in HCAs. 

RWP 97-123-0007 
1. RCAs allowed on the RWP axe HCAs only, however, the suspension h i t s  are 2000 

dpm/lOOcm2 alpha and 150,000 dpd100cm2 bedgamma removable (2000 
dpd100cm2 alpha removable is the low end of the HCA limit, and 150,000 
dprd100crn2 beta/gamma removable is not a CA or HCA limit). 

2. There is a suspension limit of 50 DAC, however, ARA is not listed as an allowed area 
for entry. 

3. No double PPE required as pes Site RCM for work in an HCA. 

RWP 97- 123-0005 
1. RCAs allowed on the RWP are RMAs and CAs only, however, the suspension limits 

are 150,000 dpd100cm2 betafgamma removable and 50 DAC (150,000 dpdlOOcm2 
betalgamma removable exceeds CA limits and 50 DAC would be an ARA). 

2. The RWP references ALARA Review 97-123-003, however, the ALARA Review is 
only applicable to areas posted HCA, this RWP does not cover work in HCAs. 

3. Note [6] is a generic requirement for most work and should be incorporated in the 
WCP and not on the RWP. 

4. Note [7], define “contamination free” and “elevated.” 
5. ALARA Job Review # missing in Approval Section. 

RWP 97-123-0001, RWP 97-123-0002, RWP 97-549-6315, and RWP 97-549-6314 
1. These RWPs were marked “Information Only” and “Draft,” therefore, these RWPs 0 were not reviewed. 
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ALARA Review, Rev 0 - Pre-Start Findings: 

1. Heading - RWP No. missing. 
2. Section I - Job description is for work in HCAs, however, RWPs for work in CAS 

reference this ALARA Review. 
3. Section II - The words “Site Radiological Control Manual” should be added before 

“Table 2-2.” 
4. Section II - Air purifying respirators are not allowed on any of the R W s .  A note 

should be added that work will stop if >50 DAC and RWPs, AtARA Review, etc. will 
be reevaluated. 

5. Section IU - Per the RWRC training matrix, only 5 of 26 workem are qualified on 
glove bags. 

6. Section ID - Normally, pre-evolutionary briefings are not held before unplanned 
emergency conditions manifest. 

7. Section N - There is a suspension limit of 5 mredhr, however, radiation surveys are 
not required on the RWPs to verify the suspension limit is reached. 

8. Section N - The statement about full-face respiratory protection should also appear 
on the applicable RWP(s). 

9. Section IV - The statement “Full time RCT support is required“ contradicts the On- 
Call requirements of the RWPs. 

10. Section N - In the section titled “The use of solvents to soften the mastic,” the word 
minimizing should be used instead of “preventing.” 

11. The ALARA Review is lacking specific information on when, where, and how glove- 
bags and containments will be utilized. 

12. The ALARA Review is lacking specific information on when, where, and how size 
reduction of contaminated equipment will be performed and controlled. 

13. The ALARA Review should specify how the HCA areas will be established and 
controlled. 

e 

Close-Out Radiological Survey Plan, Rev 0 - Post-Start Findings: 

1. The Close-Out Radiological Survey Plan (CRSP) for B123 was not approved or 
review& by the K-H ERE Team. A member of the K-H ERE Team who is an SME 
on MARSSlM should review the CRSP for adequacy. 

2. The K-H ERE Team should ensure that the Close-Out Survey is part of the stripout 
phase and documented as such. 

3. There is no discussion as to how the source storage wells, process waste sumps or 
potentially contaminated slabs will be handled and/or surveyed. 

4. There is not adequate justification given for the survey unit classifications. Using 
characterization data and process history, technical justifications should be 
documented for each survey unit classification. A synopsis of the characterization data 
for each survey unit should be documented in the CRSP. 
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5. There is no discussion as to why building systems (e.g., fire protection, steam system, 
plant air, domestic water, sanitary sewer, etc.) and any other non-impacted areas, if 
any, are not included in the CRSP. 

6. No discussion or guidance is given on how to investigate, document and resolve 
elevated areas, hot spots, and anomalies in the survey data. 

7. There is no discussion on what statistical evaluations will be performed on the survey 
data or how this data will be reported. 

8. Section 6.1 Step 3 - Based on a SAC-4 MDA of 18 dpm, the SAC4 should not be 
used to count alpha smears since 18 dpm is 90% of the release limit of 20 dpm and 
does not meet the goal of using instruments which have an MDA of 50% of the release 
limit. 

9. Section 6.1 Step 3 - The instrument (Ludlum 31) that will be used in Group 15 is not 
listed in the instrument table. The use of this instrument should also be included in a 
note on the Group 15 survey instruction form. 

10. The purpose of Appendix B is not clear. The title of Appendix B is “MARSIMM 
Statistical Methodology,” based on a review of the appendix, it does not cover what 
the title indicates. Why was only removable alpha and fixed beta calculated when 
other types of surveys will be performed, such as removable beta and fued alpha? 
How do the results of these calculations effect the survey instructions? Why is the 
LBGR based on professional judgment when there is characterization data to support 
this value? What is the technical justifcation for the “assumed” distribution of survey 
results being 9 & 3 dpd100cm2, shouldn’t this be determined from the 
characterization data? What does the term (0.05/0.01) mean in terms of the fmed beta 
result? More discussion is needed in this appendix to explain the calculations and how 
they relate to the CRSP. Additionally, as the title indicates, statistical methods of how 
the data will be handled should be discussed. 

11. Appendix C - The signature page should be included in the review/approval page at 
the front of the CRSP. 

12. Appendix C - The Activity Hazard Analysis should be a separate appendix since it is 
not radiological survey instructions as the appendix title indicates. 

13. Appendix C - Groups 1 and 24-28 instructions are missing Note (4). 
14. The survey instructions under Appendix C columns “# Removable alpha/beta survey 

measurements” and “# Direct alpha/beta survey measurements” do not match the 
survey requirements in Section 4.4 Class 1,2 and 3, Survey and Sampling 
Requirements. For example, Appendix C, Group 15, Survey Unit 34 instructions state 
‘’Minimum of 3/plane”, however, the Section 4.4, Class 2 requirements state “one 
fixed alpha and beta total surface activity measurement for each one square meter 
(nine square feet) with a minimum of 5 per wall and/or 10 per floor.” There is no 
discussion as to why the requirements are different than the instructions, or how and if 
the instructions will satisfy the requirements. 

indicate how beta-gamma surveys will be performed since they are different from the 
normal beta only surveys. Additionally, Note 3 should have the word “gamma” added 
after “beta.” 

15. Appendix C - Group 15, There should be additional instruction for Group 15 to 
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16. Appendix C - Note (1) survey maps were not attached to the CRSP and therefore, not 
available for review. 

0 

IWCP FB0410-03-2, Rev 0 - Pre-Start Findings: 

1. As noted above, the IWCP requires radiation surveys per ROI 01.01, however, the 
RWPs only require contamination surveys, not radiation surveys. 

2. There is no signature block for completion of the Close-Out Radiological Survey Plan. 
3. The appendices were not attached to the IWCP and therefore, were not reviewed. 
4. The IWCP is lacking specific information on when, where, and how glove-bags and 

containments will be utilized. 
5. The IWCP is lacking specific information on when, where, and how size reduction of 

contaminated equipment will be performed and controlled. 
6. The IWCP is lacking specific instructions on how to handle contaminated concrete 

slabs. Since the building provides an acceptable containment, the slabs should be 
decontaminated or removed during the Strip-Out Phase and not during Environmental 
Restoration phases. 
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ASSESSMENT OBSERVATION 

Assessment ID Number: 97-047-AI-CERCLA 

ASSESSOR: Eva Jean Bryson, Technical Assessment Division 

Date: September 26 - November 26,1997 

Criteria 

Decommissioning project and facility activities are focused on major planning and analysis activities 
for the purpose of establishing an overall safety basis. Individual project tasks are then planned, 
executed, and monitored. The project and facility activities include project planning, facility hazard 
characterization and baseline assessment, engineering analysis and technology selection, identification 
of applicable safety and health requirements, project hazard analysis, and establishment of project 
safety documentation. 

Approach 

In order to determine the adequacy of Building 123 Decommissioning, Decontamination, and 
Demolition, document and record reviews and an overall assessment of the Kaiser-Hill and its 
subcontractors were conducted to confirm if Kaiser-Hill and the subcontractors could successfully 
disposition the facility without any adverse impact to the safety envelope, the safety and health of the 
workers and the public, or the environment. This assessment covers Phase I Equipment Removal. 

Records Reviewed: 

+ Closure Projects Engineering and Integration Oversight of Building 123 Equipment Stripout 97- 
0148-KH, dated November 18, 1997 

+ Proposed Action Memorandum for the Decommissioning of Building 123, Revision 4, Document 
Control Number RF/RMRS/97-012, dated August 21, 1997. 

+ Building 123 Decommissioning Project Health and Safety Plan, Document Number FSRMRS- 
97-022#48, Revision 9, dated June 1997 

+ Safety and Health Plan for Building 123 Strip-out Project, dated October 1997 (DWRC) 
+ Soil Sampling and Analysis Plan to Characterize Individual Hazardous Substance Sites (IHSS) 

121 and 148 at Building 123, Document Number RF/RMRS-97-023, dated August 1997 
+ Reconnaissance Level Characterization Report for Building 123, Document Number RF/RMRS- 

97-021, dated August 1997 
+ Lead Characterization Report, Building 123, Revision 0, dated May 1 ,  1997 (SEC for RMRS) 
+ Waste Management Plan Building 123, Document Number RFRMRS-97-029, dated June 1997 
+ Asbestos Characterization Report, Addendum to Building 123 Inspection, Revision 1,  dated June 

6, 1997 (SEC for RIvlRS) 
+ Construction Package Building 123 Asbestos Abatement, Revision 1, Authorization No. FB0410, 

dated August 26, 1997 
+ Safety and Health Program, Revision 0, Document Number RFYRMRS-96-0065, dated January 

1997 
+ RFETS Emergency Plan, Revision 0, EPLAN-97, Document Number PADC-97-00336, dated 

February 28, 1997 
+ Activity Hazard Analyses Transmittal No. 97-182-DWRC, Work Order No. KH415278MC, dated 

November 13, 1997 (DWRC for RMRS) 
+ Building 123 Decommissioning Project Execution Plan, Revision 3, dated August 21, 1997 
+ RFETS Facility Safety Analysis Building 123 Radiological HealtIdAnalytical Laboratories, 

Revision 0, dated April 1997 

Interviews Conducted: 

N/A 



Activities Observed: 

Conclusions 

Finding: 
Section 4.4 Hazard Analysis (AHAsNSAs) of the Safety and Health Program identifies several specific 
steps to be taken when developing the hazard analysis. Section 1.1 Scope and Applicability of the 
Building 123 Decommissioning Health and Safety Plan states “The AHA will identify the principal 
steps involved and the sequence of work activities, the potential safety and health hazards associated 
with each step, the specific controls associated with each potential hazard, the task specific special 
equipment to be used in performing the activity, and monitoring requirements.” Section 1.6 Health 
and Safety Plan Development prescribes that the AHA will include “Actual corrective measures 
planned to control or mitigate identified hazards.” The AHAs do not meet these requirements, 
particularly the requirements to develop controls for the identified hazards. The concurrence of the 
job supervisor and the safety and health representative raises concerns regarding appropriate review. 
A comprehensive review of specific safety and health hazards, the analysis conducted to identify the 
specific hazards, and control measures to mitigate these hazards will need to be performed prior to 
project initiation. 

0 bservations: 
Section 3.2 Worker Health and Safety of the Proposed Action Memorandum for the 
Decommissioning of Building 123 states that “The project will comply with OSHA construction 
standards for Hazardous Waste Operations and Emergency Response, 29 CFR 1926.” As was 
previously identified in the Decommissioning Project Execution Plan Assessment, dated May 27, 
1997, the citation is wrong. The correct citation for Hazardous Waste Operations and Emergency is 
29 CFR 1910.120. The Safety and Health Regulations for Construction, 29 CFR 1926, does not 
address Hazardous Waste Operations and Emergency Response. 

Section 6.13 Scaffolds of the Building 123 Decommissioning Health and Safety Plan states that “Fall 
protection shall be provided to workers during erection and dismantling activities involving 10 feet or 
more ...” Section 6.14 Fall Protection states that “...from a ladder where the worker’s feet are more 
than 6 feet above the floor or ground ...” and “A full body harness is required for elevated work 
above 6 ft.” Is fall protection required above six feet or ten feet? Do personnel wear fall arrest 
systems at six feet or ten feet? The discrepancy needs to be clarified. 

Section 1.5.3 Building 123 of the E T S  Emergency Plan identifies a specific population for each 
shift. It further identifies the most significant hazards as being hydrochloric acid, nitric acid, and 
hydrofluoric acid. Since the RFETS Emergency Plan governs emergency response on the site for 
several response organizations, the number of personnel identified who could be affected in this 
building by an emergency needs to be current with.the actual number of personnel impacted. 
Emergency response units will use this figure to plan accordingly. Further, the three acids identified 
as significant hazards have been removed and replaced with perchloric acid crystals. Response 
organizations should be made aware of the change in the hazard status for the building. 

0 

Assessor SignatureIDate 



0 ’  AMEC ENVIRONMENTAL READINESS EVALUATION 

Assessment ID Number: 97-047-AI-CERCLA 

Part A: Readiness to Proceed with Strip out of Building 123 

Assessor William Fitch November 23,1997 

AssignedArea: Re g d  atorv ComDliance 

CERCLA National Contingencv Plan RFCA RCRA CCR 

Criteria: 

The 123 Decommissioning and Demolition Project addresses four buildings: 123, 
123S, 113,114. The ERE is planned to be conducted in three steps: Equipment 
strip out, Asbestos Removal, and Demolition. 
This review is specific for the Equipment strip from Building 123. There is no 
equipment to strip out from the other three buildings. The criteria applicable are as 
follows: 

RFCA/CERCLA/NCP/RCRA 

RFCA 5 70 establishes decommissioning as a non-time critical removal action 
performed under CERCLA. 

RFCA 5 % establishes three forms of accelerated actions: Proposed Action 
Memorandum, Interim Measurfiterim Removal Action, and Rocky Flats 
%leanup Agreement Standard Operating Protocol. The 123 Demolition was 
proposed for regulatory approval as a Proposed Action Memorandum. 

. ..- 

RFCA Attachment 9 establishes a requirement that a R e ~ ~ ~ a i s S a n t ~  Level 
Characterization be performed and a repdrt be provided. 

RFCA 5 283 r e f i r m s  the maintenance of an Administrative Record to provide the 
information used to make decisions concerning accelerated actions. 

RFCA Attachment 10 establishes a process for Interim Status RCWCHWA Unit 
ClOSUre. 

RFCA 5118 establishes the review and approval process for Sampling and Analysis 
Plans created for characterizing contamination outside of or beneath buildings. 

RFCA 5 118 also establishes the review and approval process for Proposed Action 
Memoranda. 0 



RFCA 6 121 establishes the requirement that the draft Proposed Action 
Memorandum be subject to public comment. 

RFCA 6120 establishes the submittal of R ~ ~ ~ a i ~ s a n ~ e  Level Characterization 
Reports to the Lead Regulatory Agency. 

Armroach: 

The subject documents have been obtained and reviewed to establish they are 
adequate and have received the required review and, where applicable, approval. 

The documents are: 

Proposed Action Memorandum 
Draft R e c o ~ a n c e  Level Characterization Report 
Administrative Record 
Partial Closure Plan for Building 123 Components of RCRA Unit 40 
Sampling and Analysis Plan 
Project Execution Plan 

The Flushing of Fume Hoods was not reviewed.. 

Interviews Conducted: 
e 

None 

Activities Observed: 

None 

Conclusions: 

All required documents have been reviewed except for the Flushing of Fume Hoods 
and the Administrative Record. 

Concerns: 

The documents reviewed are in order. 

The Closure Plan for partial Closure of RCRA Unit 40 is not yet approved and 
requires a 45 day public comment period prior to approval. Kaiser Hill has stated 
they plan to proceed at risk without the approved closure plan. 

The Final Radiation Survey Plan has not been made available for review. e 



'. . 

- 

Flushing of Fume Hoods description has not been available for review. 

Observations: 

Proposed Action Memorandum 

The RFCA process was followed. The draft Proposed Action Memorandum was 
prepared and submitted to CDPHE in late May, 1997. The draft was subject to 
public comment. No comments were received. CDPHE provided comments, which 
were incorporated. CDPHE approval of the Proposed Action Memorandum 
received on August 27,1997. 

Draft Reconnaissance Level Characterization Report 

The KFCA process was followed. The building was characterized at the 
rmmance level. Kaiser Hill provided a Reconnaixsance Level Characterization 
Plan which described the characterization. This was provided to RFFO and 
CDPHE (with a copy to EPA) after the characterization was complete. The 
characterization report which described the activities conducted was furnished to 
CDPHE with a copy to EPA. 

Administrative Record 

The Administrative Record was reviewed by Kaiser Hill and found to be 
satisfactory. A review should have occurred in Mayprior to submittal of the draft 
PAM. The Administrative Record should have been certified as complete by Kaiser 
Hill prior to execution of approval of the Proposed Action Memorandum by 
CDPHE in August 1997. 

Partial Closure Plan for Building 123 Components of RCRA Unit 40 

Kaiser Hill failed to use the RFCA approach available, whereby the current process 
waste lines in and leaving Building 123 could have been c l d  as part of the 
decommissioning; i.e., by including their closure in the Proposed Action 
Memorandum. In fact, the partial closure of RCRA Unit 40 was not addressed until 
the issue was raised in CDPHE comments on the Froposed Action Memorandum in 
June 1997. The draft Closure Plan has been developed in consultation with CDPHE 
and -0. On November 22, the Closure Plan was submitted for CDPHE 
approval. 

Kaiser Hill has advised RFFO that they intend to remove the above ground portions 
of the piping before the Closure Plan is approved, accepting the risk of doing work 
without an approved Closure Plan in place. RFFO has informally discussed this e 



approach with CDPHE and has received CDPHE assurances that this is not an 
unusual approach. 

0 
. ’  

Sampling and Analysis Plan 

The RFCA process was followed. The Old Process Waste Lines are, by definition, 
not part of RCRA Unit 40, having been replaced by new lines. They are part of the 
former Operable Unit 9, and are the subject of the Sampling and Analysis Plan. 
RFF’O submitted the draft Sampling and Analysis Plan in September. After 
consultation with CDPHE, the Sampling and Analysis Pian was submitted for 
formal approval on November 22. 

Project Execution Plan 

Rocky Flats project management procedures were followed The Project Execution 
Plan was approved by RFFO immediately after the approval of the Proposed Action 
Memofandm 

William Fitch 

William N. Fitch November 23,1997 



ASSESSMENT OBSERVATION FORM 

Assessment ID Number: 97-047-AI-CERCLA Date: 25 Nov 97 

ASSESSOR. J. A. Dion 

Criteria 
Applicable or Relevant and Appropriate Requirements as required by the Comprehensive Environmental 
Response Compensation and Liability Act, and the Rocky Flats Cleanup Agreement, specifically: 

Colorado Air Quality Control Commission Regulation 8 Control of Hazardous Air Pollutants, 
Part A, Subpart H Radionuclides 
Part A, Beryllium 
Part B: Asbestos 
Part c: Lead 

Colorado Air Quality Control Commission Regulation 15: Ozone Depleting Compounds 
Colorado Air Quality Control Commission Regulation 1: Smoke and Opacity 
Colorado Air Quality Control Commission Regulation 3: Air Pollutant Emission Notices 
RCRA/.TSCA Waste Identifkation/Characterization/Packaging/StoragelDisposal 

Document reviews and personnel interviews 

Records Reviewed: 
Closure Projects Engineering and Integration Oversight of B123 Equipment Stripout 974148-KH 
Proposed Action Memorandum for the Decommissioning of Building 123 
Memorandum From C. A. Patnoe, K-H to D. E. Steffen, RMRS, Dated August 6,1997 
Reconnaissance Level Characterization Report, August 1997 
Waste Management Plan Building 123, June 1997 
Waste Management Plan Matrix, November 10,1997 

Interviews Conducted: 
Carol Patnoe K-H Compliance and Performance Assessment Air Quality Management 
Rob Garren, Radian Corporation 
Mike Putney, Radian Corporation 
Tom Kalivas, Radian Corporation 
Greg Sollner, IC-H Compliance and Performance Assessment 

Activities ObSeNed: 
None 

SummarvKonclusions: 
No Findings 0 Nostrengths 



General: 
AU the above listed environmental regulatory requirements have been met for start-u~ of the Strip-Out 
phase. Identified weaknesses are not significant enough to delay start-up. Additional environmental 
requirements will have to be met during execution of the StripOut phase. 

SubDart H Radionuclides: 
The applicability of Subpart H is based on available historical data and process information provided in the 
Reconnaissance Level Characterhation Report. The contractor and RFFO review of this Report indicate 
there are no radionuclide monitoring or regulatory approval requirements for the StripOut phase of the 
Building 123 decommissioning project. 
Weakness: If a new source of contamination is discovered during Stripout, the radionuclik requirements 
will need to be reevaluated. There is no formal mechanism for notifying K-WRadian of such a discovery. 
However, K - W a n  is preparing a memorandum to RMRS requesting immediate notification if a new 
source of contamination is discovered. This is not a substitute for a f m a l  procedural mechanism, but 
should inlxease the likelihood of notification. 

Part A: Bervllium (Be) 
Building 123 survey data indicate very low levels of Be contamination. At these surveyed low levels 
Building 123 Be air emissions are below regulatory concern. 

K-WRadian has determined from survey data that Be contamination in Building 123 is below regulatory 0 concern for air emissions. 

The asbestos plan is still draft and not available for RFFO review. It will be submitted prior to any 
asbestos removal during the Strip-Out phase. The plan will be reviewed for adequacy by K-HRadian 
prior to submittal to CDPHE. Submittal of the plan is not a requirement, only notification is a 
requirement. K-Hmadian will handle both notification and plan submittal. Because no asbestos removal 
will take place during the beginning of the Strip-Out phase, compliance with asbestos regulations is not a 
requirement for starting Strip-Out. 

rmck%%e removal methods used during the Stribout phase there is no potential for the lead standard 
to be exceeded. The source of lead is paint on walls and trim. MpOut does not involve the removal of 
walls and trim. 

Regulation 15 
Ozone Depleting Compounds (OX) have been removed from the Building 123 stationary appliances and 
portable appliances have been removed from the Building according to verbal communication between K- 
mad ian  and DynCorp (DCI). 
Weakness: K-WRadian have not been provided forms indicating ODC removal. However, XI is 
expected to provide these forms to K-WRadian in early December. 

0 a h a s  been informed that they will need to notify K - m a n  when 
portable gas or diesel generators are used for the Building 123 Strip Portable gas or diesel generators 



-lation 3: Air Pollutant Em 'ssion Notices (AP EN) 
Building 123 project management have been informed that they will need to notify K-H/Radian when 
portable gas or diesel generators are used for the Building 123 Strip Out. Records of fuel use will have to 
maintained by the operators to ensure compliance with APEN requirements. There are no start-up 
requirements. Compliance with this regulation is dependent upon notification and record keeping by 
Building 123 project management. 

BCW.TSCA Waste Wnb 'ficationK3haraCtenzaho~ackao incl/StoragelD iswsal 
Building 123 project management determined that Strip-Out waste includes RCRA and TSCA identified 
waste. Provisions for packaging and on-Site storage are in place. Approved programs for off-Site disposal 
are also in place. If a waste stream not identified in the Waste Management Plan Matrix is generated then 
project management is required to notify K-H. 

. .  



ASSESSMENT OBSERVATION FORM 

9ssessor: Steve Tower (lead assessor) 
/NameKkaanlzatlon of individual mrfonnino assessment activities) 

Criteria RFETS l-F78-ER-ARP.001 
40 CFR 300.800 
Rocky Flats Cleanup Agreement (RFCA) 

(Briefly describe the criteria or expectations being evaluated. When appli&le include reference to 
criteria source documents, Le., DOE Onler, Site Procedure, etc) 

Approach: 
Conducted a recofds review and iufoxmal interview to detennine the adequacy of the Administrative Record for Building 1 2 3  
Demolition. 

(Briefly describe the assessment approach taken to evaluate this functlonal area) 

Records Reviewed: (LM Format) 

Building 123 Administrative Records Document Summary 

Interviews Conducted: (Lkt Format) 

1 
An informal interview was conducted with the Administrative Record clerk in building 116. 

kctiwities Observed: (List Format) 

None 

Conclusions 
Findings: 

None 

(An Cndhddual item that does not meet requirements or performance expectations) 

WeaknessedStrengths: 
Observation: The Administrative reocord (AR) was adequate for the removal action under CERCLA and RFCA but the list of 
documents did not address public participation specifically but should if a document was publicly released for comments even 
though there weren't any comments received. 
Observation: If a Site Technid Administrative Record Review (STARR) meeting was held, some m r d  of it would be a doc' 
went worth considering adding to the AR. 

[See Definitions) 

- r - 
Assessor Signature 



ATTACHMENT TO ASSESSMENT 97-047-AI-CERCLA (B123 ERE) 

1. Record Review: 
Kaiser Hill (KH) identified the constraint of performing primarily a document review as the 
means for determining Rocky Mountain Remediation Services (RMRS) readiness to proceed 
with equipment stripout in their correspondence to RFFO, letter 97-RF-06120 dated November 
18, 1997. KH clearly stated that additional activities associated with attendance at production 
meetings, and pre-evolutionary briefings will be performed in the field as work begins. It is 
clear in discussion with KH ERE team members that a baseline level of confidence in the 
readiness of RMRS to begin activities was established during the KH ERE process. The 
documentation provided with letter 97-RF-06120 supports the KH conclusion that RMRS is 
ready to begin activities. It is my judgment that, for my area of responsibility, that KH has 
adequately determined the readiness of RMRS. 

0 

My review of the IWCP package, FlBO4lO-03-4 ; B 123 Stripout, was conducted twice. These 
reviews appear to have been conducted in parallel with the KH ERE. The initial review 
addressed procedural problems associated with WCP work package development procedure, 
the referencing of procedures that are past document control periodic review requirements, the 
difference between requirements documented in FBO4 10-03-4 and additional requirements that 
existed in the statement of work, and little or no detail about radiological controls. A formal 
response was developed for my comments and while it answered most of my comments, I was 
prompted to perform an additional review, and deferred radiological control issues to Mr. D. 
Parsons. The second review of FBO410-03-4 attempted to identify requirements that existed in 
the statement of work that might be appropriate for inclusion into the body of the work package. 
The comments were discussed at a meeting with KH and RMRS personnel. A review of 
revision 1 to FBO410-03-4 identified that some comments were resolved by revising the work 
package. 

0 
My review of the B123 Stripout Plan, an appendix to FBo410-03-4, identified that this appendix 
addressed the perchloric flushing of hoods and duct work. The most significant comment from 
this review was associated with the potential emission of water from a vent duct to atmosphere 
from a system that was considered to be potentially radiologically contaminated. The procedure 
did not recognize the radiological implications should this occur. This procedure defers 
radiological controls to the RWP, and there was no RWP to review. As noted earlier 
radiological control issues were deferred to Mr. Parsons. A meeting with KH, DWRC and 
Resource Technology Group (RTG) was held to address my comments. 

The procedure review process indicates that KH adequately reviewed the procedures to be used 
for B 123 equipment stripout. Work package development is SATISFACTORY. Weaknesses 
are noted below. 

Weaknesses : 
There is no evidence that RMRS or KH recognized that a number of procedures used in the 
development of the work package, and the decontamination procedure included as an 
appendix, for equipment removal were past their periodic review dates. Periodic reviews of 
procedures, such as Health and Safety Practices (HS&P), are a requirement of a Level 1 site 
procedure. Periodic reviews ensure the technical accuracy of the procedure and provide a 
method to incorporate changes in technology or procedural improvements. The condition of 
the periodic review of procedures has been documented in other assessments. For this reason 
no actions are required associated with periodic reviews for B 123 stripout. 

LPM 11/26/97 



RFFO F b . 1  E 
W W  Rev. 0 ASSESSMENT OBSERVATION FORM 

Date:* 26 November 97 rime:, lloo 
? IAssessor: Larry Maghrak/AMP& Facility Representative 

(NamdOrqanization of individual performinu assessment activities) 
Criteria: Determine if the Kaiser Hill ERE adequately confirmed the readiness of RMRS, and their subcontractor DWRC, to perform 

B123 stripout phase of the D L D  project. Area of evaluation will primarily focus on IWCP work package, and additional work 
control practices found in COOP. The fundamental aspects of radiological controls for handling and controlling potentially 
contaminated materials will be evaluated. 

(Briefly describe the criteria or expectations being evaluated. When applicable include reference to 
criteria source documents, /.e., DOE Order, Site Procedure, etc.) 

Approach: 
1. Review IWCP package, contractual Statement of Work for B 123 stripout, and applicable IWCP appendices 
2. Review PAM, PEP, HASP, RWPs, and other applicable documents provided by KH. 
3. Attend RMRS and DWRC meetings. 
4. Interview key personnel on KH ERE team, and on RMRS project team to include DWRC supervision. 

(Briefly describe the assessment approach taken to evaluate this functional area) 
Records Reviewed: (List Format) 

1. IWCP work package FB0410-034, B123 Stripout 
2. B123 Stripout plan: This is an appendix of FB0410-03-4 that addresses perchloric flushing of hoods and ducts. 
3. Statement of Work from contract between RMRS and DWRC. also an appendix to FB0410-03-4. 
4. KH Closure Projects Engineering and Integration Oversight of B123 Equipment Stripout 97-0148-KH. 

Interviews Conducted: (List Format) 

1. KH brief to RFFO ERE team on KH ERE findings. 
2. Comment resolution meetings with KH ERE team, RMRS and DWRC. 
3. Interview of DWRC supervision. 

Activities Observed: (List Format) 

1. Joint RMRS and DWRC morning meetings for planning of equipment stripout. 
2. DWRC morning meeting with craft personnel. 

Conclusions 
Findings: 

1. No pre-start or post start findings. 
2. Concur that KH has correctly assessed the readiness of RMRS to perform stripout activities from a COOP and procedural 
perspective. 

(An individual item that does not meet requirements or performance expectations) 

Weaknessedstrengths: 
See the attached document for discussions, strengths and weaknesses. 

(See Definitions) 

/t/Z6/fz 
Assessor Signature Date 



ATTACHMENT TO ASSESSMENT 97-047-AI-CERCLA (B123 ERE) 

The reliance on Statements of Work incorporated as an appendix to an IWCP work package 
introduces the possibility that some requirements may be missed. While the end user of the 
work package may be familiar with the requirements within the statement of work, it has been 
my experience that in the course of performing work some of these requirements may be 
missed. It is not clear how changes made to an appendix, such as the statement of work, in a 
IWCP work package are integrated with the IWCP change requirements. It appears that 
changes to requirements could be made to the statement of work independently of the 
organizations that originally concurred to the work package. 
It appears that other organizations on site will be expected to provide services, such as 
draining water from systems, without their concurrence on the cover of the work package. 
Assuming that organizations are prepared to perform what may appear to be simple 
evolution’s, can easily develop into delays in schedule. 
Poor coordination and communication during facility transition to a D&D facility resulted in 
freeze protection rounds not being performed as required during cold weather. While this 
may not be directly related to the KH ERE, it occurred during the KH ERE and there is no 
evidence that RMRS or KH was aware that this condition was allowed to occur. This issue 
may be related to a lack of guidance on the method for transitioning a building into a D&D 
status. 

2. Interviews Conducted: 
While attendance to the KH briefing on their ERE process and conclusions is not a formal 
interview process, information was exchanged verbally. During the presentation the KH ERE 
answered questions about the methods used in their evaluation process. The KH team also 
answered specific questions presented by RFFO team members. KH demonstrated an adequate 
level of evaluating the readiness of RMRS and DWRC. 

0 
Meetings with JSH, RMRS, and DWRC to discuss comments made to FB0410-03-4 were 
demonstrated an interest in providing the best conditions for successful performance of B 123 
stripout activities. The personnel from JSH, RMRS, and DWRC appeared to have considered 
some of my comments during earlier stages of document preparation, review and approval. For 
those comments that needed additional consideration KH, RMRS, and DWRC personnel 
appeared to understand the issues associated with the comment. 

Interviews with DWRC Construction Supervisors indicated that they have a SATISAFCTORY 
understanding of work controls, procedural compliance, the IWCP process and Lon0 
requirements. The DWRC Construction Supervisors are prepared to perform stripout activities. 

The KH assessment that RMRS is ready to begin B 123 stripout activities is SATISFACTORY 
based on interviews conducted. 

3. Activities Observed: 
My observation of the joint KH, RMRS, and DWRC morning meeting is that all organizations 
are cooperating to achieve the goal of B 123 D&D. This meeting is formally conducted and 
identified priorities for RCT support, activities to be completed for that day, issues to be 
addressed, and some consideration of upcoming activities. If these meetings continue to be this 
informative, with the free exchange of information that I observed, then it is expected that B 123 
stripout activities will be controlled and safely performed. 

0 

LPM 11/26/97 
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ATTACHMENT TO ASSESSMENT 97-047-AI-CERCLA (B123 ERE) 
\ 

My observation of the DWRC morning meeting with DWRC craft personnel is that expectations 
for daily activities to be accomplished are being clearly communicated. Craft personnel appear 
to recognize that there are work controls in place for this project, and are thinking about 
conditions that could impede completion of their daily activities. 

0 

At the DWRC morning meeting with craft personnel there was some evidence of a lack of 
communication between RMRS and DCI regarding connection of electrical power to the 
construction trailer. I was aware of this communication problem from attending the DCI 
Utilities POD meeting the day before. As the Facility Representative for site utilities I 
attempted to gather appropriate information from DCI and RMRS so that they could work 
together to get this power connection issue resolved quickly. I consider this event a good 
example of assuming that services can be readily and easily obtained without prior notification. 
This is similar to what could occur when DCI is contacted to sign the work package stating that 
water systems are isolated and drained. 

The KH assessment that RMRS is ready to begin B 123 stripout activities is SATISFACTORY 
based on activities observed. The joint morning meeting of organizations is considered a 
STRENGTH. 

LPM 11/26/97 



ASSESSMENT OBSERVATION FORM 

Brandon I Williamson USDOE/RFETS/AMEC/AI 
/NamelYlrcnmlzation of indlvldual performinu assessment activities) 

Criteria Criteria for this assessnent were the conditions set forth in the project documentation such as the DWRC and RMRS Health 
and Safety Plans (pv. 0 10197 and rev. 0 6197 respectively), Waste Management Plan Building 123, RF/RMRS-97-029, and 
the Proposed Action Memorandum for the Decommisioning of Building 123,8/21/97. 

(Btiefly des&& the criteria or expectations being evaluated. When appiicable Include reference to 
cnlterfa source documents, /.e., DOE Order, Site Procedum, etc.) 

Approach: 
Training records were compared with the criteria documents to determine whether the required training was completed. 

(8riefly describe the assessment approach taken to evaluate this functional area) 
Records Reviewed: (iist format) 

Trainiog records were mvieved for several persons who will be working on the project. The records consisted of a matrix as to 
what each skill requires as well as a personal file containing each persons certificates s i e v e d  from the Tmining Department. 
Personal files were compared against the list and the List wascompared with the criteria documents. 

Interviews Conducted: (List Fonat) 

Ernie Benstea, RMRS Waste Management Environmental Coordinator was interviewed in T891C at WOOhrs on 11/25/97. 
Ron Heitland, Project Manager was interviewed in T891C at 0930hrs on 11/25/97. 
DeanLobdell, RMRS Waste Disposal 1630 hrs. on 11/25/97 
Tom Bourgeois, DWRC 1020b. 11/26/97 Marlyce Castilleja, DWFX T130A#106 for training records15OOhrs. 11/25/97 

Activities Observed: (List Format) 

Conclusions 
Findings: 

See attached. 

I (An lndlvldual Item that does not meet requirements or performance expectations) 

WeaknessedStrengths: 

(See Definitions) 

Assessor Signature Date 



Attachment 

Assessment Number: 97-047-AI-CEB(3.A 
Assessor: Brandon I Williamson USDOE/RFETS/AMEC/AI 

conclusions 

I reccomend that the following issue be addressed prior to allowing the start-up of the s t r i p u t  phase. 
Training records were found demonstracting completion of the required trining as outlined in both the 
Statement of Work Section 01114 as well as the Safety and Healtb Plan for Building 123 Strip-Out 
Project, 10/97, by DWRC. However no documentation was found supporting completion of some of the 
training requirements as listed in Building 123 Decommisioning Project Health and Safety Plan, RMRS, 
Rev. 0, June 1997. Interviews with Mr Bourgeois of DWRC showed that he did not believe that the 
training requirements in the RMRS Health and Safety Plan supexceded the others mentioned 

Findings: 



ww7 R.U. 0 

ASSESSMENT OBSERVATION FORM 

assessor: Brandon I Williamson USDOE/RFETS/AMEC/AI 
- 

4NameDraankatIon of individual performha assessment activities1 
Criteria Critaia for this assessment wen the conditions ’set forth in the project documentation such as the Waste Management Plan 

Building 123, W/RMRS-97429, and the Proposed Action Memorandum for the Decommisioning of Building 123,8/2l/P7. 
More generally, anthiig that could impact the ability of the project to certify its waste for disposal was considered a criterh 

(Briefiy describe the criteria or expecfations being evaluated. When appllcable include reference to 
criteria source docoments, Le., DOE Order, SIte Procedure, etc.) 

Readiness of the Waste Management for the strip-out of Building 123 was assessed by means of interviews, document reviews 
and building walkthroughs. Training records were also investigated for the technicians performing the work. 

Approach: 

(Sriefly describe the assessment approach taken to evaluate this functional area) 
Records Reviewed: (List Format) 

Records reviewed included: the Waste hha&nent  Plan Building . l a ,  RF/RMRS-97-029, the Proposed Action Mernomdum 
for the Deconunisioning of Building 123.8L21197, D&D WSRIC books, Property Relkase evaluations for various non-rad 
waste streams, the Strip Out Package, The Lead and Asbestos Cham&mab ’ ‘on reports, Environmental Checklist and a brief 
look at other project documents. 

Interviews Conducted: (fist Format) 

Emie Bensm, RMRS Waste Management Environmental Coordinator was interviewed in T891C at 09oOhrs on 11/25/97. 
Ron Heitland, Project Manager was interviewed in T891C at 0930hrs on 11/25/97. 
Nom Cypher, Building 374 confiied that it was okay to send the perchloric a& Msate to 374,1416hrs. 11/25/97 
Tom Bourgeois, DWRC 

1 
DeanLobdelI, RMRS Waste Disposal 1630 hrs. on 11125/97 

ktivities Observed: (List Format) 

Building was toured on 9130197. 

Zonclusions 

Based on document reviews, interviews and building walkthroughs, I conclude that the contractors are prepared to manage the 
anticipated wastes resulting from the skrip-out of Building 123. This assessment showed that the characterization of the waste 
stmm they expect to encounter are ready in the form of WSRIC books and Rad Engineering approved Property Release 
Evaluations. Disposal sites are clearly identified for all waste types anticipated. The training of the waste generators was 
writid and amnoemPntc for wmte incnwtorc wee. marit? 

(An indlvidual Item that does not meet requirements or performance expectations) 

WeaknessedStrengths: 

(See Definitions) 

///2 4/47 I Assessor Signature Date 



AMEC ENVIRONMENTAL READINESS EVALUATION PLAN 

Assessment ID Number: 97-047-AI-CERCLA Date. 9/26/97 

Assessment Driver: ICAP 

Assessment Scow; 
This assessment will determine if Kaiser-Hill (KH), the Integrating and Management Contractor 
(IMC), and Rocky Mountain Remedial Services (RMRS) have the program and procedures in 
place to adequately and safely D&D Building 123. The Environmental Protection Agency (EPA) 
and the Colorado Department of Public Health and Environment (CDPHE) have approved the 
actions to be taken to D&D B123. This work will be performed in 3 phases; 1)Equipment 
removal, 2)asbestos removal, and 3)building demolition. This assessment will determine if the 
contractors will meet the requirements of the documents that describe the actions for equipment 
removal and asbestos removal. 

A== ment T v ~ e  Environmental Readiness Evaluation, Environmental Readiness Review 

Freauencv: Once 

Included in FY97 AMEC Assessment Schedule: Yes 

&sessment Techniaues: Team 

0 Performance Objectives and Criteria: 
The criteria that the contractor will be evaluated against is the Proposed Action Memorandum 
(PAM) for the Decommissioning of Building 123. The Field Implementation Plan (F’IP) further 
defines the actions described in the PAM. The Health And Safety Procedure (HASP) will be used 
as the criteria for worker, public and environmental health and safety. The Sampling and Analysis 
Plan (SAP) defmes the criteria for sampling and analysis of material. The following criteria will 
be used in conjunction with the contractors documents to determine if the decommissioning of 
B123 would be safely and adequately accomplished if the requirements of these documents and 
procedures are met. 

Core Elements; Each of the core elements listed below shall be addressed. 
Safety documentation is in place that describes the hazards/risks associated with the facility 
and should identify mitigative measures that protect workers and the public from those 
hazards/risks. 
There are adequate and correct procedures and safety limits for operating the utility systems. 
A program is established to promote a site-wide culture in which personnel exhibit an 
awareness of public and worker safety, health, and environmental protection requirements 
and through their actions, demonstrate a high-priority commitment to comply with these 
requirements. 
Environmental Compliance requirements are properly identified, approved, and met. 
Lessons learned from previous similar projects have been incorporated into the project plan 
and documentation. 
Training and qualification programs for decontamination and decommissioning personnel 
have been established, documented, and implemented. (The training and qualification 
program encompasses the range of duties and activities required to be performed.) 



0 

0 

0 

0 

0 

0 

0 

Level of knowledge of decontamination and decommissioning personnel is adequate b a e d  on 
reviews of examinations and examination results and selected interviews of operating and 
operations support personnel. 
A process has been established to identify, evaluate, and resolve deficiencies and 
recommendations made by oversight groups, official review teams, audit organizations, and 
the operating contractor. 
Functions, assignments, responsibilities, and reporting relationships are clearly defined, 
understood, and effectively implemented with line management responsibility for control of 
safety. 
A systematic review of the facility’s conformance to applicable DOE Orders has been 
performed, any nonconformances have been identified, and schedules for gaining compliance 
have been justified in writing and formally approved. 
The technical and managerial qualifications of those DOE personnel who have been assigned 
responsibilities for providing direction and guidance to the contractor are adequate. 
The breadth, depth, and results of the responsible contractor review are adequate to verify 
the readiness of the facility for the decommissioning project. 
The technical and management qualifications of contractor personnel responsible for facility 

.. 
operations are adequate.. .. 

Deliverable; 
Draft Report - 10/14/97 
Final Report - 10/15/97 

@ ~ogistics PreDaration: 
Clearance Requirements - None 
Radiological Protection Requirements - As required by RWP 
Worker Safety Requirements - Per OSHA 
Transportation Requirements - None 
Training Requirements - None 
Assessment Schedule - Start ?, Final Report ? 
Contractor Interface - In brief will be scheduled, out brief will be scheduled. 
Other 

SCODe of work: 
Review HASP, ensure required protective equipment, pauseholdstop points, response 
requkments for unplanned events, and other measures taken for the protection of workers, 
the public, and the environment are adequate, well defined and can be implemented, including 
review of Activity Hazard Analysis (AHA) -Parsons, Bryson, Maghrak 
All regulatory compliance requirements are met. Specifically, Comprehensive Environmental 
Response Compensation and Liability Act (CERCLA), National Contingency Plan (NCP), 
Rocky Flats Cleanup Agreement (RFCA), Resource Conservation and Recovery Act (RCRA), 
and the Colorado Code of Regulations (CCR). - Dion, Fitch, Grillon 
Walkdown the whole work area to ensure that necessary protective and emergency equipment 
is available - Parsons, Maghrak 
Ensure that adequate emergency preparedness is in place for radiological, industrial, and 
environmental accidents - Parsons, Bryson 
Ensure contingency plans are in place if higher than expected levels of radiological 
contamination, or any other unexpected contaminations are found - Parsons 
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Form team, set up meetings, contractor briefs - Erichon 
Review management and chain of command structure for adequacy so that problems are 
promptly raised to the proper level and appropriately dispositioned. Management programs 
are established, sufficient numbers of qualified personnel are provided, and adequate facilities 
and equipment ane available to ensure support services are adequate for safe operations. - 
Erichon 
Permit waivers for Temporary Units 0 are planned for and available if needed - Enchon 
Sufficient resources are available to complete the project - All 
Review the draft contract for the asbestos removal. This contract needs to clearly show how 
the subcontractor will meet and comply with the Rocky Flats requirements - Bryson 
Ensure that any lead abatement is performed in accordance with applicable regulations. - 
Bryson 
Walkdown the whole work area to ensure that the necessary monitoring equipment is 
available - Fitch, Maghrak, Bryson 
Review SAP, ensure that the implementation of this plan for adequacy to protect the workers, 
public, and the environment, and can and will be adequately carried out - Dion 
Review clean-up and close out activity plans for adequacy - Dion 
Evaluate proper disposition of wastes generated during the decontamination and 
decommissioning - WiZZiamson 
Review FP, ensure that the FIP meets all  the requirements of the PAM and properly refers to 
the HASP & SAP when needed - Maghrak 
Handling, transportation and transfer of radiologically contaminated material - Parsons 
Handling, transportation and transfer of asbestos - Bryson 
There are adequate and c o m t  procedures and safety h i t s  for operating the utility systems. - 
Maghrak 
LRvel of knowledge of decontamination and decommissioning personnel is adequate based on 
selected interviews of decontamination and decommissioning personnel. - Maghruk, All 
Review operator and management training for the remediation including the sub-contractor 
for the treatment (OSHA, RCRA, Rad. worker, and project specific training). Training and 
qualification programs for decontamination and decommissioning personnel have been 
established, documented, and implemented. - GriZbn 

Assessment Team: 

Name 
Mike Erickson 
Bill Etch 
Jon Dion 
Duane Parsons 
Larry Maghrak 
Brandon Williamson 
Eva Jean Bryson 
Joy W o n  

Assessor 
Oualificatioq 
Lead Assessor 
none 
Lead Assessor 
Assessor 
Assessor 
Lead Assessor 
Assessor 
none 

Technical 
Comwtency 
Operations, Environmental 
D&D, Environmental 
CERCLA 
Health & Safety 
H&S, Operations, Environmental 
Operations, Environmental 
H&S 
RCRA 

Mike Erickson, 

Steve Tower, a- @ Preparedby: 

Approved by: 

9/26/97 

9/26/97 
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3E ORDER # 

I C O M P A N Y  

January 27,1998 98-RF-00371 

Keith A. Klein 
Deputy Manager for Technical Programs 
DOE, RFFO 

BUllDlNG 123 STRIP-OUT ENVIRONMENTAL READINESS EVALUATJON (ERE) POST- 
START FINDINGS, ASSESSMENT JD NUMBER 97-047-AI-CERCLA - AMP-007-98 

PURPOSE 
The purpose of t i s  letter is to provide closure to the DOE Audit and their Post Start Findings on 
the Building 123 Strip-Out Phase ERE Assessment. 

DISCUSSION 
This letter addresses DOE’S Post-Start Findings in the same order as listed in the Assessment 
Report dated December 1 , 1997. 

Finding: 

Response: 

Finding: 

Response: 

General Radiation Work Permit (RWP) - The survey frequency of the RWPs 
was stated as “As per Rad Ops Supervision”. Use of this statement should be 
minimized and does not meet the intent of the Health And Safety Plan (HSP) and 
the Radiological Operating Instructions (ROI) requirements. 

The phrase “As Per Rad Ops Supervision” has been removed and more definitive 
directions on survey frequencies have been added to the RWPs. The 
modifications were reviewed with Radiation Engineering and DOE prior to being 
issued. A copy of RWP number 98-123-003 is attached which contains the new 
instructions. 

<UTHOR[ZED CLASSIFIER ’a 
ate J 

As Low As Reasonably Achievable (ALARA) Review, Rev. 0 - The ALARA Review 
is lacking specific information on when, where, and how glove-bags and 
containments will be utilized. ! REPLY TO RFP CC 

3: 
Based upon the review of this finding with DOE, this section was expanded to 
include other areas which will require the use of containments. A copy of the 
ALARA Job Review, Revision 2 has been attached for information. >TION ITEM STATUS 

’ c 

iR APPROVALS: -a 
Kaiser-Hill Company, L.L.C. 
Cottrier Address: Rocky Flats Environmental Technology Sire, State Hwy. 93 and Cactus, Rocky Flats, CO 80007 
Xinilin: Address: P.O. 80s 464, Golden, Colorado 80402-0464 

303.066.7000 RIG 8, TYPIST INITIALS 
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Keith A. Klein 
January 27,1998 0 98-RF-00371 
Page 2 

Comment: ALARA Review, Rev. 0 - The AURA Review is lacking specific information 
on when, where, and how the size reduction of contaminated equipment will be 
performed and controlled. 

Response: The ALARA Review does not address size reduction of contaminated equipment 
because equipment known to be contaminated will not be size reduced 
(mechanically compacted). Equipment which is to be compacted is being verified 
to be free of removable contamination and measurable fixed contamination (direct 
survey method). The compacted equipment will either be free released for 
disposal or disposed of as low level waste in cases where it is painted or cannot 
be free released. 

Comment: integrated Work Control Program (IWCP) FB0410-03-2, Rev. 0 - The IWCP is 
lacking specific information on when, where, and how glove-bags and 
containments will be utilized. 

Response: The use of glove-bags and containments for breach of the process waste 
system is called out in the ALARA Job Review. The field work is controlled 
through the RWP and the ALARA Job Review. Both of these documents are 

IWCP to avoid listing requirements in more than one section of the document. 

' ?  
included and controlled as part of the IWCP. No change is recommended to the - /  

Comment: IWCP FB0410-03-2, Rev. 0 - The IWCP is lacking specific information on 
when, where, and how size reduction of contaminated equipment will be 
performed and controlled. 

Response: Equipment which is to be compacted is being surveyed and verified to be free of 
removable contamination and measurable fixed contamination (direct survey 
method). Specific requirements for size reduction of non-contaminated equipment 
are contained in Attachment 9.1 0 of the IWCP and the associated RWP. The 
IWCP copy reviewed by the ERE Team did not contain the Attachments. The 
complete IWCP can be reviewed in the field or a current copy can be provided if 
requested. 

Comment: IWCP FBO410-03-2, Rev. 0 - The IWCP is lacking specific information on 
how to handle contaminated concrete slabs. Since the building provides an 
acceptable containment, it may be advantageous to decontaminate these slabs 
during the Strip-Out Phase. 



Keith A. Klein 
January 27,1998 
98-RF-00371 
Page 3 

Response: The Demolition Phase IWCP contains a prerequisite hold point for the completion 
of the Close-Out Final Survey Plan (CRSP). The CRSP has been modified to 
include the requirement to decontaminate and/or immobilize the contamination 
found on the slab. This will ensure the slabs are properly decontaminated andlor 
sealed before the building is removed. A copy of the CRSP is attached for 
information. The project is preparing a work plan to address any decontamination 
and/or immobilization efforts. The work plan will be issued after completion of the 
asbestos floor tile removal and the associated radiation surveys. 

Comment: CRSP, Rev. 0 - The CRSP for Building 123 was not approved or reviewed by the 
Kaiser-Hill ERE Team. A member of the Kaiser-Hilt ERE Team who is an Subject 
Matter Expert on Multi-Agency Radiation Survey and Site Investigation Manual 
should review the CRSP for adequacy. 

Response: The CRSP was not reviewed as part of the Strip-Out ERE by the Kaiser-Hill ERE 
Team. The CRSP was previously determined to be a prerequisite to the initiation 
of work on the Asbestos Abatement and Demolition phases. Subsequent to the 
Strip-Out ERE, a copy of the CRSP has been received by the K-H ERE Team and a has been reviewed. 

Comment: CRSP, Rev. 0 -The K-H ERE Team should ensure that the Close-Out Survey is 
part of the Strip-Out phase and documented as such. 

Response: As discussed above, the Close-Out Survey is a prerequisite for work on the 
general Asbestos Abatement and the Demolition phases of work. Areas where 
Abatement activities need to occur prior to completion of the Close-Out Survey 
(remove carpet, tile, etc.) are the exception to this statement. A prerequisite is 
included in those IWCPs for the documentation of the Close-Out Survey. It is not 
necessary to include the Close-Out Survey as part of the Strip-Out phase. 

Comment: CRSP, Rev. 0 - The survey instructions under Appendix C columns "# Removable 
alpha/beta . . . with a minimum of 5 per wall and/or 10 per floor." There is no 
discussion as to why the requirements are different than the instructions, or how 
and if the instructions will satisfy the requirements. 

Response: The CRSP has been separately reviewed with DOE and is being revised to close 
the findings and observations from the ERE Assessment Report. A copy has 
been attached for your information. 

Building 123 Strip-Out €RE Observations will be addressed in a separate letter. 
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RESPONSE REQUIREMENTS 
Please forward this information to the DOE Assessment Team. Contact my office at extension 
4163, if there are any additional comments or concerns regarding the Building123 Strip-Out 
ERE Assessment Findings. 

/&i-tdHg 
Alan Parker, Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L.L.C. 

K1K:alw 

cc: 
Reginald Tyler DOE, RFFO 
Bill Fitch DOE, RFFO 
Duane Parsons DOE, RFFO 
Lany Maghrak DOE, RFFO 0 



f 

* 

CORRES. CONTROL - 
DOE OROER x. 

UCNl 
UNUASSIRED 
CONFNXNTW 
S E G H t l  

ti)(  

ACTION ITEM STATUS: a PARTlAUOPEN 
CLOSED 

LTR APPROVALS: 

TUG. 8 TYPIST INITIALS: 
c Xud& :ma 

RF4€46@ [Rev. 397) 

KAISER * H I L L  
c 0 It I' .A x 'i 

December 16,1997 

Keith A. Kiein 
Deputy Manager for Technical Programs 
DOE. RFFO 

97-RF-06522 

AUTHORIZATION TO PROCEED WITH BUILDING 123 ASBESTOS ABATEMENT 
- AMP-197-97 

Refs: (a) 

(bJ 

K. A. Klein Itr, 05078, to A. M. Parker, Environmental Readiness Evaluation, 
June 30,1997 
A. M. Parker Itr, AMP-122-97, to K. A. Klein, Building 123 Cluster Phased 
Environmental Readiness Evaluation Approach, August 28, 1997 

In accordance with reference (a), Kaiser-Hill (K-H) is submitting written notification to the Office 
of the Assistant Manager for Environmental Compliance informing them that Rocky Mountain 
Remediation Services (RMRS) is ready to proceed with the asbestos abatement phase of the 
Building 123 Decommissioning Project. As discussed in reference (b), Building 123 Cluster 
Phased Environmental Readiness Evaluation Approach, efforts for the Building 123 
Decommissioning Project will be conducted in three phases: (I ) equipment stripout, (2) 
asbestos abatement, and (3) demolition. Ov'ersight of the equipment stripout phase has been 
completed and oversight of the remaining phase, demolition, will be conducted at a later date. 
DOE will be notified as appropriate when oversight of the demolition phase is to begin. 

Attached are the results of the K-H oversight of the Building 123 asbestos abatement phase of 
the project. The graded approach was applied for the asbestos abatement phase of the 
project and credit was taken for documents reviewed and interviews conducted in the 
equipment stripout phase. The overall conclusion of the review team was that the proper 
controls are in place to safely perform the activities. Field oversight of project control 
implementation will be conducted in a joint effort with the DOE ERE team just prior to the 
beginning of field work and oversight of the work performance will continue as the work 
progresses. 

Also in accordance with reference (a), K-H is requesting written notification that the Building 
123 project is authorized to commence equipment stripout. 



Keith A. Klein 
December 16, 1997 

Page 2 
AMP- 1 97-97 

If you have any questions on this matter, please contact Jill Bruse at Extension 4807 or pager 
21 2-3377. 

Alan M. Parker 
Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L.L.C. 

SJB:rwa 

Attachment: 
As Stated 

2. 1 

cc: 
Orig. and 1 cc - K. A. Klein 
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CLOSURE PROJECTS 

ENGINEERING AND INTEGRATION 

OVERSIGHT OF 

B123 
ASBESTOS ABATEMENT 

97-0148-KH 

Ileccinhcr 16. I997 

S. J. Bi-~isc, Assessinciit Lead 



Closure Project's Oversight of 
B123 

Asbestos Abatement Phase 

1.0 Summary 

Kaiser-Hill's oversight of the Rocky Mountain Remediation Services (RMRS) Building 
123 (€3123) asbestos abatement phase of the B 123 decommissioning project was 
performed in December of 1997. The decommissioning of B 123 will be conducted in 
three phases, as follows: 

Equipment stripout, 
Asbestos abatement, and 
Demolition 

The oversight suininaiized here focused on the second phase, asbestos abatement. 
Oversight of the equipment stripout phase has heen completed. The third phase will he 
oversee11 separately, and will require separate authorization to procced. The review teain 
evaluated RMRS and subcontractor documentation prepared that defines and controls the 
work required, the training of on-site individuals responsible for thc removal activities, and 
the overall readiness of RMRS and their subcontractdrs to perform the asbestos abatement 
activities. The graded approach was applied to the oversight of the asbestos abaicinent 
phase of the project and credit was taken for documents reviewed and interviews 
conducted in the prcvious phase, equipment stripout. 

It is detcnnined that the proper controls are in place and the B 123 asbestos ahateinent 
phase of the pro-ject is ready to proceed. Activities will commcnce when work 
authorization notification is received from DOE. 

Oversight of B 123 project control implementation wilI he conducted in the field for 
asbestos abatement requirements and will be conducted in  concert with DOE. 

2.0 Introduction 

K-M oversight consisted ol' an evaluation o f  tlic dncrrnicntcttion prcpared to dei'inc and 
control the project, the training of on-site individuals ~-csponsible ioi- ~hc reinoval activilies, 
and the overall readiness to perform the activities. A rcvicw tcain was assemhlcd to 
perform the cvaluation. The team was comprised oi' thc ioilowing pcrsonncl: 

Jill Brim 

Dick Bolcy 

Shawn B r:1clficId 

Closure Pro-jccts Engiiicei-ing aiici Integration 

Ashes tos A ha tcmcn t 

Ncallll & Sali3y 



Kevin Daniels Radiological 

Eric Leonard 

Mike Putney 

Greg Sollner 

Decontamination & Demolition 

Air Quality 

Environmental Compliance/Waste 

3.0 Review Method 

The evaluation generally followed the guidance contained in DOE letter, Keith Klein to 
Alan Parker, AI:JG:05078, dated June 30, 1997, Environmental Readiness Evaliiution. A 
checklist was used to ensure that appropriate areas were evaluated. The completed 
checklist used for the oversight efforts is contained as Attachment 2. 

The evaluation included n review of the documentation prepared to support the prqject 
activities, interviews with project personnel and a review of on-site training plans and 
records. The two major areas, (1) Project docurnentation review; and (2) Training and 
peisonnel readiness, are discussed below. 

3.1 Project Documentation Review e 
The documentation reviewed addressed the activities and hazards expected to be 
encountered. Issues regarding documentation identified during the course of the 
assessment were corrected. Major documentation reviewed included hut was not limited 
to: 

Health and Safety Plans 
Waste Maivageinent Plan 
Master Activity List Approv;ll 
Asbestos Characterization Report 
PrefiGinary HZKCI analysis 

Integrated Work Control 

Subcontractor submittals 
Asbestos Abatemciit Plan 
Radiation work permit 
Activity Hazard Analysis 

Package 

3.2 Training and Personnel Readiness 

Asbestos Free Insulation Contracting, Inc. (AFIC) group training records L'or thc 
employees utilized in the ashesros abatement of B 123 will he verified piior to the slart ol' 
work in the Geld. Rosters for required oilentation, pre-evolutionary briefings, A eekly 
safety meetings, and tool-box safety meetings will also k reviewed. Delaying the. brieling 
and corresponding review is preferred since the briefings will not he occui-ring unt i l  just 
prior to the start of the ficld work and personnel are not currently on site. 
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DEC-17-97 WED 9:53 c p  r FAX NO, 9664780 

c .  

United States Government P Departmetqt of Energy 

memorandum 

swum? Approvat to Proceed with Phase 2 of Bujlding 123 Demolition, Asbestos Abatement 

m. Alan Parker, Vice President 
Closure Projects Integration 
Kaiser-Hill company, u-c. 
Reference: Memo, A. Packer to K Klein, dtd 12/15/97,97-W46522, Authorhation to 

Proceed 6th Building 123 Asbestos Abatement 

Your quest to commence Building 123 Asbestos Abatemeat is approved based on the 

completion of the Rocky Hats Field Office Environmental Readiness Evaluation (ERE) 

Oversight of the Kaiser-Hizt EM. The ERE report 4 aftached. 

Keith A. Klein 
Deputy Manager for Technical Programs 

Attachments: 
Assessment Report 
Referenced Cornponderice 

cc wfAtts: 
E. h y ,  CDPHip, 
R. Warther, DNXjSB 
T, Weadock, En-24 
3. Legare, AMEC, RI;pO 
P. McEabern, AMPA, KFFO 
D. Lowe, AME, WFO 
J. Wienand, A&E, W O  . 



DEC-17-97 WED 9:53 CP I FAX NO, 9664780 P. 02 

Assessment Report a '  
Date: December 16,1997 

Purpose: To assess the readiness of the htegrating Management Contractor to pnx;eed 
w3h work in Building 123 for the second phase of tlae demolidon, asbesstos ahternenL 

Executive Summary: The cooperation ofthe asssssed persomd aad their attitude 
concerning this assessment was positive and c o r n m d l e .  In general, IKaiSer-Hilf 
performed a comprehensive &virmmtal Readiness Review ofthe asbestos abatement 
activities plmed by the contractof a d  is PerfOrlDing adSq?at.e oversight of the demolitbn 
a~tidtit?s in BIB.  NU findings were idenliiiied. 

Conduct of Assessment: Ifbe EU33 assessment was an activity oversight of the Kdser- 
J3.U ERE conducted from 10 tbmugh 16 December 1997 by the five member teanx who 
signed below- The &sment was ConduGted in accord with the Assessment Program 
Operating Pmcedum and the Assj,staut Manger for En*nnlend Compliance Addendum 
to the Assessment procedure for J3mironmental Radiness Evaluations. The b d d h g  WaS 
visited by the whole team at various times, inmews were conducted, and a number of 
documents were reviewal A.dditiod detaiK is prov;ided h the attached team member 
observation forms. 

The redt of thc assessmenf 
b k x 4 W l  performed a comprehenshe Environmentdl Readhas Reulew of the asbestos 
abatement activities planned by the contractor and is performing adequate oversight of tbe 
demolition activities in 18123. No findings were identiEied. 

Rmommendatiom Aath& work to proceed following confinnation of pxwtart finding 
correction. 

1 
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Tom Must 

Russell McCaXs 
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ASSESSMENT OBSERVATION FORM 
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ASSESSMENT OBSERVATION FORM 

(Briefly dewtibe the criteria expeciztions being. evalusred. When appficable indude rilference to 
criteria swip documents, i.e., DOE Oder, Site Promdure, etc.) 

3proach: 
(1) hcucdcnt review of Asbestos Abtment Ptan (asbostos Free lnnsulatlon Cofitfadng, he] 
(2) Interview of Integrator $ME, KH and DWRC for above referend project and subti- 
(3) Walkdown of are mld123) 
(4) Site Inspection of asbatos removal set-up and removal operation as applicable 

BGSeSSmMt Cpon 

(8def'iy descrfbe the asaessmeht apprbeclr faken lo evafuate this. fUftction8~ a-1 
scords Reviewed: (ust Format) 

(1) Abcstos Abaterntnc Plan for Bld 123 Docommissioning P m j e  
(2) RH assessrncnt fimt report 
(3) Trainiog requimenrs for Asbestos removal personnel prior and during rcniovd opmauoa as requid. 

terviews Conducted: (ukt Format) 
(1) Idustrial Hygienist fo r I(H @MC) Formal tntervicw 
(2) Safety a d  H d t h  Representative (KH) Formal Interview 
(31 Safzty and Xed& Rcprcsentativt Dh4RC) hformd Xnteminv 
(4) Project M ~ a g s  (DMRC) lnfomal htcrriw 

CtiVit iW Observed; (Lkr Fwmaf) 
r 

Dwhg thc wat kdown of Building 123, gaietd construction operations, o b w e d ,  mttfked asbestos sampling locations i ~ d  
Class 11 and Class 111 ,material fot,removal located in  relatioa to Bld 123. 

:onclusions 
Findings : 

the asbestos abatement plan dated 12-1-97, thc followinz d&cimdw n the plan w w  s o d  
(1) Rcferencc 7. Description of Work Practim to be Obmed by Employees, a midimum of4air adanges is requid for 
~~bestos  ternoval, CKISUC~ the 5.37 is rooadd up to 6 fan udts to cnsurepropctair removd(RJ3T; 1926.1 IO1(A) (1). (2) R d 9 .  
MSbA ettpcbment is missing.(3) Air monitoring plan needs to be attached. 

(An Individual item that does not meet mquiremenrs or performartce expectafions) -. 
W eaknesses/Stren g t hs: 

The KH , SBGH tcafn were aware of missing attaqchmcnts and rquiremcdts of the submitted Bld 123 Asbestos Plan. This 
includd the nemsity requirement to 
xequired. 

up to six air movers to achivc the minimum of fmr room e* chmges pahour 

(See Oefinitfms) 
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a 

0 

ASSESSMENT OBSERVATlON FORM 
sessment ID Number: oate:~Dec 11,1997 firne:, 

Sessor: .Frederick Jaeger CHI' 
fName/C?m8nization of individual performing assessment activities) . .  

'ter'a:Th~ radiologicJa proccdutees and a5teria in use 8te consisitant with the hazards in Building 123. 

(Briefiy describe the criterla or expectations belng.evalueted, When appilcabte Ittciude refefence to 
criteria sourw documents, Le., DOE Order, Site Prooedure, etc.) 

preach; 
Building walk through, Review 0fk-H ovetsight with K-Xi Radiation ProtvXIon representative. 

[Briefly descn'be the assessment approach talrer, to ev8luate thls funcfionaf area) 
acords Reviewed; (List ~om;at) 

B 123 Asbscsto Abatement ChwHjst 

tefvlews Conducted: (List Fonnat) 
Kevin Ranids (K-H)- 

ctivities Observed: (List Fumal) 
Building Walkthrough. 

onclusions 
Findings: 

Thc approach taken by K-€3 Radioloical Fmtection are adtquate. The cadiological conttools have k e n  currtcted as a result of 
XC-H r e ~ e w .  No radiological issues w m  Kk.ntlfied during the building walkthrough. 

[An individual item rhaf does not meef requirements or performance f?xpectations) -.-.- 
Weaknesses/Strengths: 

None Idcntided. 



KAIS ER4 HILL 
C O M P A N Y  

98-RF-00559 February 2,1998 

Keith A. Klein 
Deputy Manager for Technical Programs 
DOE, RFFO 

AUTHORIZATION TO PROCEED WITH BUILDING 123 DEMOLITION - AMP-01 5-98 

Refs: (a) 

(b) 

K. A. Klein Itr, 05078, to A. M. Parker, Environmental Readiness Evaluation, 
June 30,1997 
A. M. Parker Itr, AMP-122-97, to K. A. Klein, Building 123 CJuster Phased 
Environmental Readiness Evaluation Approach, August 28, 1 997 

In accordance with reference (a), Kaiser-Hill (K-H) is submitting written notification to the Office 
of the Assistant Manager for Environmental Compliance informing them that Rocky Mountain 
Remediation Services (RMRS) is ready to proceed with the demolition phase of the Building 
123 Decommissioning Project, with the exception of nine pre-demolition findings identified and 
listed within the attached report. Pre-demolition findings consist of documentation identified in 
the work control system as prerequisites to demolition that will be available immediately prior to 
the start of demolition and were not available for this assessment. 

As discussed in reference (b), Building 123 Cluster Phased Environmental Readiness 
Evaluation (ERE) Approach, efforts for the Building 123 Decommissioning Project will be 
conducted in three phases: (1) equipment stripout, (2) asbestos abatement, and (3) 
demolition. Oversight of the equipment stripout and asbestos abatement phases has been 
completed. This assessment focused on the third and final phase, demolition. 

Attached are the results of the K-H oversight of the Building 123 demolition phase of the 
project. The graded approach was applied and credit was taken for documents reviewed and 
interviews conducted in the equipment stripout and asbestos abatement phases. The overall 
conclusion of the review team was that the proper controls are in place to safely perform the 
activities. Pre-demolition findings closeout and field oversight of project control implementatSon 
will be Gonducted in a joint effort with the DOE ERE team just prior to the commencement of 
field work. Oversight activities related to Building 123 demolition will be performed by K-H 
Closure Projects as the work progresses. 

In accordance with reference (a), K-H is requesting written notification that the Building 123 
project is authorized to commence demolition. 

CUSSIFICATION 
UCNf I 

CONFIDENTLAL 

AmRUEDCLASStFIER 

Exempt pe,CEX-266-95 
REmy70 Rm NO.: 

UNCLASSIFIED 

SIGNATURE: 

ACTION ITEM STATUS: a PARTIAUOPEN -..__ - 17 CLOSED 

.- 
ORG. a TYPIST IN~IALS: 

3 J-47 :wa 
RF-46469 (Rev. 1/98) 

Kaiser-Hill Company, L.L.C. 
Courier Address: Rocky Flats Environmental Technology Site, State Hwy. 93 and Cactus, Rocky Flats, CO 80007 
Mailing Address: P.O. Box 464, Golden, Colorado 80402-0464 

303.966.7000 



Keith A. Klein 
February 2,1998 

Page 2 
AMP-01 5-98 

If you have any questions on this matter, please contact Jill Bruse at Extension 4807 or pager 
21 2-3377. 

Alan M. Parker 
Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L.L.C. 

SJ6:rwa 

Attachment: 
As Stated 

cc: 
Orig. and 1 cc - K. A. Klein 

0 



. .  
* , 

0 

CLOSURE PROJECTS 

ENGINEERING AND INTEGRATION 

ASSESSMENT OF 

B123 
DEMOLITION 

97-0148-KH 

January 30, 1998 

+.J&f$cc&L/ 
S. J. Bruse, Assessment Lead 

Attachment 1 

Page 1 of 4 
AMP-0 15-98 
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Closure Project’s Assessment of 
B123 

Demolition Phase 

1.0 Summary 

Kaiser-Hill Closure Pro-jects Integration has oversight responsibility of the Rocky 
Mountain Remediation Services (RMRS) Building 123 (B 123) demblition phase of the 
B 123 decommissioning project. This assessment was performed in January 1998. The 
decommissioning of B 123 is conducted in three phases, as follows: 

Equipment stripout, 
Asbestos abatement, and 
Demolition 

The activities summarized here focused on the third and final phase, demolition. 
Assessmeiits of the equipment stripout and asbestos abatement phases have been 
completed. The review teain evaiuated RMRS and subcontractor documentation prepared 
that defines and controls: 

the work required, 
the trailing of on-site individuals responsible for the removal activities, and 
the overall readiness of RMRS and their subcontractors to perform the demolition 
activities. 

The graded approach was applied and credit was taken for documents reviewed and 
interviews conducted in the previous phases, equipment stripout and asbestos abatement. 

It is determined that the proper controls are in place and the B 123 demolition phase of the 
project is ready to proceed, with the exception of nine pre-demolition findings identified 
and listed in Section 4.0 helow. Pre-demolition findings consist of documentation 
identified in the work control system as prerequisites to demolition that will be available 
immediately prior to the start of demolition and were not available for this assessment. 
Activities will commence when work authorization notification is received from DOE. 

Oversight of B 123 pro-ject control implementation will be conducted in the field for 
asbestos abatement requirements and will be conducted in concert with DOE. 

2.0 Introduction 

K-H oversight consisted of an evaluation of the documentation prepared to define and 
control the project, the training of on-site individuals responsible for the removal activities, 
and the overall readiness to perfoim the activities. A review team, comprised of the 

-..__ - following personnel, was assembled: _ .  

Jill Bruse Closure Projects Engineering and Integration 

Erivironineiital Readiness Review 
B 123 Demolitioo Page 1 



Shawn Bradfield 

Kevin Daniels 

Paul Miles 
Mike Putney 

Greg Schmalz 

Greg Sollner 

Health & Safety 

Radiological 

Quality Assurance 

Air Quality 

Decontamination & Demolition and Fire Protection 

Environmental Compliance/Waste 

3.0 Assessment Methodology 

The evaluation followed the guidance contained in DOE letter, Keith Klein to Alan Parker, 
AI:JG:05078, dated June 30, 1997, Environinentul Readiness Evaluation. A checklist 
was developed to ensure that appropriate areas were evaluated. The completed checklist 
is contained as Attachment 2, 

The evaluation included a review of the documentation prepared to support the project 
. activities, interviews with project personnel and a review of on-site training plans and 

~*ecords. The three major areas, (1) Project documentation review, (2) Training and 
personnel readiness, and (3) Project personnel interviews, are discussed beiow. 

3.1 Pro-ject Documentation Review 

The documentation reviewed addressed the activities and hazards expected to be 
encountered. Issues regarding documentation identified during the course of the 
assessment were corrected. Major documentation reviewed included but was not limited 
to: 

3.2 

Closeout Radiological Survey Pro-ject Execution Plan 

Demolition Plan Sainpling and Analysis Plan 
Health and Safety Plan Subcontractor submittals 
Integrated Work Control Training documentation 
Package 0 Waste Management Plan 
Master Activity List Approval 0 Work Authorization Documents 
Preliminary Hazard Analysis 

Plan Proposed Action Memorandum 

Training and Personnel Readiness 

Denver West Remediation Contractor (DWRC) and their SuhconLrxtors group training 
records for the employees utilized in the demolition of' B 123 will be veiikied piior to the 
start of work in the field. Rosters for required orientation, pre-evolutionary briefings, 

- 

weekly safety meetings, and tool-box safety meetings will also be reviewed. Delaying the 
briefing and corresponding review is preferred since the briefings will not be occurling - -:-- 
until just prior to the start of the field work and personnel are not currently on site. 

Eiivironmental Readiness Review 
B 123 Demolition Page 2 



3.3 Project Personnel Interviews 

K-H and DWRC Building 123 project personnel were interviewed using questions on the 
checklist. The personnel displayed excellent understanding of the demolition phase. 
Demolition process requirements that are not completed at present are being addressed o r  
contingency plans are in place. 

4.0 Pre-Demolition Findings 

Pre-Demolition findings and observations identified during the course of this assessment 
are as follows: 

- 1J The Demolition Permit: The demolition permit has not been issued by CDPH&E. It will be 
issued when the building is certified as asbestos-ftee by the asbestos abatement contractor. The 

rmit should be issued just prior to demolition. ' 

Final Radiation Survey: Radiological survey collection, required review, and analysis has 
to be completed to determine that demolition is ready to proceed without radiological controls. 
The final radiation survey verifying Building 123 to be radiation clean should be completed just 
prior to demolition. 

\ t  
- 8' Radioactive Equipment Removal: Known radioactive material and equipment have not been $,p.@l 

removed to allow demolition to proceed without requiring radiological controls. f b t r i  c f  h d (v Slab Radioactivity Contingency Plan: Currently, contingency plans have not been prepared to 0 
ensure that any remaining radioactivity in the slab will not be exposed during the demolition 

the work. Currently, the subcontractor has not mobilized on Site. Some ex 

process. WT 4itTtd 
Activity Hazard Analyses (AHAs): AHAS are to be produced by the 

reviewed by the oversight team prior to granting authorization to proceed. 

CDPH&E. A final draft of the demolition plan and the proposed revisions were reviewed and 
found satisfactory by the oversight team. It is anticipated that CDPH&E will approve without 

subcontractor has not mobilized nor identified the workers 

Demolition Plan: The Demolition plan must be ikdized then submitted for approval by 

to conduct the demolition activities. Training records must he reviewed prior to commencing 
activities. 

8. hualification Records: Currently, DWRC cannot provide documentation indicating the 
qualifications of the R&R equipment okrator and the other R&R personnel. 

9. hafe ty  Responsibili ty: DWRC cannot provide documentation that clearly defines and 
effectively describes the line management responsibility for control of safety. During the 
interview process, Construction Management stated that this will be part of the Site 
Indoctrination for the Building 123 demolition personnel. 

0 bserva tions: 

1. RMRS should demand a rigorous lessons learned program from all subcontractors via the 
statement of work, as well as be eager to utilize the current Site lessons learned prograni as part 

- 

of the Integrated Safety Management philosophy. - ~- - 
2. DWRC is understaffed in the QA department. The amount of presence on site is questionable. 

Page 3 
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98 -RF-O1203 April 16, 1998 

Keith A. Klein 
Deputy Manager for Technical Progranis 
DOE, RFFO 

CLOSE OUT OF BUILDING 123 PRE-START FINDINGS - AMP-040-98 

Ref: 

Kaiser-Hill (K-H) is  submilting written notification to the Office of the Assistant Manager for 
Environmental Compliance infomung them that K-H has satisfactorily closed-out seven of the nine pre- 
start findings identified by the team. Pending comment resolution on the final radiation survey and State 
approval of the demolition plan, K-H will he rtlady to proceed with the demolition phase of Building 113, 
Building 114 and the east wing of Building 123 up to the expansion joint except for the wall adjacent to 
Rooms 137 and 138. This notification excludes the north and west wings. 

Listed below is  a summary of the pre-start findings. Documentation for closure of each finding has been 
presented to the DOE Readiness Review Team. 

(a) RA. Klein Itr, 05078, to A. M. Parker, Environmental Readiness Evaluation, June 30,1997 

1. 

2. 

3. 

4. 

5. 

6. 
7. 
8. 

9. 

The Demolition Permit: The demolition approval notice has been received by CDPH&E for 
the east wing. 
The Final Radiation Survey: A radiological survey was conducted to determine if east wing 
demolition is ready to proceed withoul radiological controls. The final radiation survey has 
been reviewed and comnient resolution is pending. 
Radioactive Equipment Removal: Known radioactive equipment has been removed to allow 
demolition to proceed without'requiring radiological controls. 
Slab Radioactivity Contingency Plan: A contingency plan has been prepared to ensure that 
any remaining radioactivity in the slab will not be exposed during the demolition process. 
Activity Hazard Analyses (AHAs): A representative sample of AHAs has been satisfactorily 
produced by the subcontractor conducting the work. 
The Demolition Plan: The Demolition Plan has been finalized and submitted to CDPHkE. 
Training Records: The demolition subcontractor training records have been reviewed. 
Qualification Records: The qualifications of the li&R equipment operator personnel will be 
verified in the field. 
Safety Responsibility: DWRC has provided documentation that clearly deiines and 
effectively describes the line managenlent responsibility for the control of safety. 

In accordance with reference (a), K-H is requesting written notitication that the Building 123 
decommissioning project is authorized to coninience demolition. Separate authorization will be required for 
demolition of the north and west wings of Building 123. 

:rua 
Kaiser-Hill Company, L.L.C. 
Courier Address: Rocky Fiats Environmend Technology Site, State H y .  93 and Cacrus, Rocky Flats. CO 80007 + 303.966.70@0 
Mail iq  Addrets: P.O. Box 464, Golden, Colorado 80402-0454 

RF-86469 [Rev. 1/98] 



Keith A. Klein 
April 16, 1998 
AMP-040-98 0 ;  Page 2 

If you have any questions on this matter, please contact Jill Bruse at extension 4807 or pager 212-3377 

Alan M. Parker 
Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L.L.C. 

SJB:nva 

Original and 1 cc - K. A. Klein 

cc: 
Mike Erickson 



nited States Government Department of Energy 

Rocky Flats Field Office d? memorandum 
REPLYTO 
ATM OF: AMEc.Ec1>.MOE:0367 1 

LWBJEOT: Approval to P r d  with Building 123 Demolition 

70: Alan Parker, Vice President 
Closure Projects Xntegmtion 
Kaiser-Hill Company, L. L. C 

Refemze: Letter, 98-Rp-oo559, dtd W 8 ,  subject as above. 
Letter, 98-W-01203, dtd 4/16/98, subject as above. 

Your request to commence Building 123 Demolition is approved for Building 114 and 

the east wing of Building 123 up to the expansion joint except for the wall adjacent to 

.Rooms 137 and 138. This authorization excludes the north and west wings. The Rocky 

Flats Field Offim Environmental Readiness Evaluation (ERE) team will continue to . 
monitor the project to ensure that start-up is smooth and that the post-start-up findings are 

closed. 

Keith A. Klein 
Deputy Manager for Technical Programs 

Attachments: 
Assessment Report 
Referenced Correspondence 

cc w/Atts: 
E. Kray, CDPHE 
R. Warther, DNFSB 
T, Weadock, EH-24, HQ 
J, Legare, AMEC, W O  
M. Weis, M A ,  RFFO 
D. h w e ,  AME, -0 
B. Fitch, E r n ,  RFFO 

0 



Assessment Report 

Date: February 10,1998 

Assessment ID Number: 98-085-AI-CERCLA, Building 123 Demolition ERE 

Purpose: To assess the readiness of the Integrating Management Contractor to proceed 
with work in Building 123 for the demolition of Building 123. 

Executive Summary: The cooperation of the assessed personnel and their attitude 
concerning this assessment was positive and commendable. In general, Kaiser-Hill 
performed a comprehensive Environmental Readiness Review of the demolition activities 
planned by the contractor and is performing adequate oversight of the demolition activities 
in B 123. Two pre-start findings were identified in addition to the nine pre-demolition 
findings identified in the KH ERE. The findings identified are; B 123 Project management 
has not adequately identified and addressed removal of cabling within electrical conduit 
that is connected to the building prior to demolition, several safety related documents need 
review prior to implementing, the Demolition Permit must be issued by the Colorado 
Department of Public Health and Environment (CDPHE), the final radiation survey 
completed and accepted by -0, all radioactive equipment removed, a Radioactivity 
Contingency Plan developed and accepted, Activity Hazard Analyses developed, the 
Demolition Plan approved by CDPHE, Training records for the subcontractor reviewed, 
qualifications for the subcontractor personnel reviewed, and the responsibility for safety 
identified by name for the subcontractors. These findings must be corrected and approved 
prior to starting demolition. 

Conduct of Assessment: The RFFO assessment was an activity oversight of the Kaiser- 
Hill ERE conducted from 3 through 10 February 1998 by the seven member team who 
signed below. The assessment was conducted in accordance with the Assessment 
Program Operating Procedure and the Assistant Manger for Environmental Compliance 
Addendum to the Assessment Procedure for Environmental Readiness Evaluations. The 
building was visited by team members at various times, interviews were conducted, and a 
number of documents were reviewed. 

The result of the assessment 
Kaiser-Hill performed a comprehensive Environmental Readiness Review of the 
demolition activities planned by the contractor and is performing adequate oversight of the 
demolition activities in B 123. Two pre-start findings were identiFred in addition to the 
nine pre-demolition findings identified in the Kaiser-Hill ERE report. The findings 
identified by KH are; the Demolition Permit must be issued by the Colorado Department 
of Public Health and Environment (CDPHE), the final radiation survey completed and 
accepted by RFFO, all radioactive equipment removed, a Radioactivity Contingency Plan 
developed and accepted, Activity Hazard Analyses developed, the Demolition Plan 
approved by CDPHE, Training records for the subcontractor reviewed, qualifications for 
the subcontractor personnel reviewed, and the responsibility for safety identified by name 
for the subcontractors. These findings must be corrected and approved prior to starting 
demolition. 



.. 
Assessment Report 

Prestart Findings (must be corrected to DOE satisfaction prior to start of work): 
B 123 Project management has not adequately ident%ed and addressed removal of 
cabling within electrical conduit that is connected to the building prior to demolition. 
This condition was not addressed in any of the documents reviewed. A potential 
exists for degradation of alarm, telephone, andor Lie, Safety, Disaster Warning 
(LSDW) systems if the cabling is left in place and then removed as debris during the 
demolition process. Project management shall demonstrate that sufficient controls are 
in place for identifying and removal of associated cabling prior to demolition of the 
budding. 
The completed bracing plan, activity hazard analyses, hoisting and rigging checklist, 
and lifting plan will need DOE review prior to commencement of the associated 
activities. These reviews may be concurrent with the KH reviews. 

Post-Start Findings (must be corrected but not prior to the start of work in the field): 
The following comments to FBO410-03-1; B123 Demolition, regarding PPE and 

. reference to source of training requirements wece identified as safety concerns and. 
should be resolved. N C P  FBO410-03-1; B123 Demolition, Section 7: PPE lacks 
detail and does not meet the intent of IWCP-3. The note allows for changing the 
document if additional PPE is needed. The following PPE requirements are in the 
DWRC HSP: 

3.1: Specific PPE required at all times are hard hat, safety glasses, and safety 
shoes. Additional PPE to be specified in AHA. 
4.0: PPE is more specific that safety glasses must have side shields. Orange vests 
for proximity to vehicle traffic or heavy equipment, and leather gloves when 
handling debris. It is not clear why minimum PPE of DWRC HSP is not included. 
As written work cannot begin if PPE is added, until IH&S concurs, an unnecessary 
work delay. 

The following comments to the Demolition Plan regarding LOiTO during demolition 
and the absence of LO/TO requirements in FBO410-03- 1 should be resolved. 
Demolition Plan, Page 9, section 2.2.2 Requires the following: Steam and gas utilities 
on rack to be LOR0 during demolition [for original east-north wing]. The ability to 
install the LOR0 for this utility rack wal be dependent on the weather, because 
LOR0 of steam and condensate stops flow to B 112, 11 1, and 115. The installation of 
this LOiTO requires the support of another WETS organization and they have not 
been identified in the work package under “notifications”. It appears that this LOR0 
issue has not been discussed with DCI Utilities, and clearly this LOR0 would control 
DWRC ability to demolish the East wing of the building. 

Demolition Plan, Page 13, section 3.3: Isolating, LOKO of utilities specific 
words reference direction provided by IWCP and then lists systems such as 
sanitary sewer and lawn sprinkler. Again the IWCP package makes no reference 
to these LOiTO requirements. Furthermore, it is not clear how LODO of the 
sanitary sewer system would be accomplished. Also, HSP 2.08 the local LOiTO 
procedure does not require LOR0 for domestic water (is., lawn sprinklers). It is 
not expected that the contract specification recognize HSP 2.08 requirements, 
however the IWCP package should properly dcfiie LoKO requirements. 

2 
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Assessment Report 

KH should identify actions or plans to prevent the recurrence of the RFFO identified 
pre-start fmding for future D&D projects. 
KH and RMRS should identify actions or plans for technical accuracy review of IWCP 
work package prior to it’s use for future D&D projects. In this project the work 
package was written in September 1997 and will be used in March 1998. 
KH and RMRS should evaluate the process for maintaining multiple inter related 
documents such that they accurately reflect building conditions (e.g., IWCP, 
Demolition Plan, and Contract Specifications). 

Observations (provided for information or action as Kaiser-Hill as deems appropriate): 
Table 4- 1 of the Demolition Plan identifies approximately 3,500 cubic yards of sanitary 
waste to be disposed of by USA Waste. Interviews revealed that the current skips 
(waste removal containers) are not designed to handle the battering and beating 
incurred by dumping concrete. The current skips may be severely damaged requiring 
DoEdKaiser-Hill to purchase this equipment thus generating further waste. Based on 
the amount ofdebris and the number ofskips needed for removal, it is anticipated that 
approxiniately 650 round trips will be required to remove all the demolition debris. 
Logistical problems with inadequate equipment and an insufficient number of drivers 
could create a bottleneck during the critical cleanup schedule. Contract requirements 
should address the use of rock skips and additional drivers. (Weakness) 
The demolition Plan, specification 02050, and FBO410-03-1 do not accurately reflect 
the work that will be accomplished during demolition. Some work identified is 
currently being performed. (Weakness) 
Project management did not recognize the need to control the disconnection of cabling 
within conduit connected to B123. (Weakness) 
It appears that the job site walkdown process during IWCP preparation did not 
recognize the need to evaluate cabling within electrical conduit external to the 
building. (Weakness) 
The Traffic Plan for Building 123 Demolition Project states that access to the Medical 
Center, Building 122, will be maintained from the north. The Plan further states that 
“Problems with access to Building 122 will be addressed as necessary during the 
demolition sequence.” If access is being maintained from the north, what further 
problems are anticipated? Potential problems should be identified and addressed prior 
to commencement of demolition. (Weakness) 
Environmental regulatory requirements have been met for start-up of the demolition 
phase, pending completion of the pre-demolition findings identified the K-H report 
“Closure Project’s Assessment of B 123 Demolition Phase”. Additional environmental 
requirements may apply during demolition. 
Section 7 of the Work Control Package identifies personnel protective equipment 
(PPE) listed as the minimum required, yet the subsection for PPE only identifies 
equipment as required by area postings and the RWP. All radiological 
decontamination requiring an RWP will be completed prior to building demolition; 
therefore, why the requirement for an RWP during the demolition phase? Since PPE 
requirements are identified, at a minimum, in the Demolition Plan, those requirements 

. 

‘ 
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Assessment Report 

should also be identified in the Work Control Package to facilitate review by 
workforce personnel. 
Section 2.3.5 Waste Handling of the Statement of Work identifies Specifications 
01610 and 02050 as providing detail on the management of waste. This subsection 
Further identifies that the general requirements for disposal of various types of 
generated waste for this project are found in Section 2.4. Section 2.4 is not in the 
Statement of Work. Recommend removal of this statement or include as an addendum 
or revision. 
Revisions to the Demolition Plan are not identifed with appropriate revision bars, 
making comparisons to earlier editions of the Plan difficult. Recommend that future 
documentation contain this provision. 
The KH team should evaluate the effectiveness and value of having several 
subcontractors on contaminated buildings. It may be more efficient to have on-site 
personnel trained to perform the work. 
The principles of Integrated Safety Management have been incorporated into the B 123 
demolition project. 
The KH project manager is very involved in the project on a daily basis and the KH 
safety representative attends the Plan of the Day every day and makes tours through 
the work site at least weekly. (Strength) 
KH has been taking the proper corrective actions when problems are found. Workers 
are constantly being trained and briefed on what to expect and what actions to take 
when they find something unexpected. (Strength) 
Project management took proper actions to address cabling in conduit when this 
discrepancy was identified. (Strength) 
The subcontractors management have demonstrated positive control of work 
activities, controlling unplanned events, and an appropriate level of involvement to 
ensure that organizational commitments to safety are met. (Strength) 
Production meetings and pre-evolutionary briefs are thorough, conducted in 
accordance with COOP requirements, and have an appropriate level of work force 
interactiodparticipation. (Strength) 

4 



Assessment Report 

0 Signed: 

Mike Erickson (lead) p”/i” 0 Brandon Williamson &A!-- 

JonDion , Eva Bryson 
.*2 
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KAISER - HILL 
C O M P A N Y  

INTEROFFICE MEMORANDUM 

DATE: May 6,1998 

TO: Jill Bruse, Engineering and Integration, Building 130, X4807 
Vern Guthrie, Rocky Mountain Remediation Services, Building T I  30F, X7419 

FROM: 

SUBJECT: 

Kent Dorr,,D&D PFograms, Building 130, X6034 

RESPONSE TO DOE POST START ASSESSMENTS FOR THE BUILDING 123 
t *\. JL 2 * * _ - - -  ---- 

DECOMMISSIONING PROJECT - KAD-038-98 

Please find the following responses to the post start assessments received from DOE 
concerning the Building 123 Decommissioning Project. The responses have been reviewed 
and commented on by Larry Maghrak of DOE. 

0 Where appropriate, the responses and actions taken by the project team will be included in the 
Lessons Learned Document of the Final Project Close-out Report. 

Personal Protective Equipment (PPE) is covered in the specific Activity Hazards Analysis 
(AHA) for the work tasks. General PPE is required for all personnel when inside the 
controlled work site fence. PPE is covered during the daily pre-evolution briefing. PPE can 
be added to the prerequisites section of the Integrated Work Control Program (IWCP) 
package. There have been no work delays or safety issues encountered as a result of not 
having the correct PPE for the work as identified. 

Lock Out/Tag Out (LOTO) for the Building 123 is managed through the IWCP for the 
project. Support organizations for LOTO do'not need to be identified by company name, 
but a point of contract should be referenced in the package. The correct organizations are 
contacted to assist and work the necessary tasks needed to support LOTO. Coordination is 
always an important factor, and this needs to be verified, not assumed. The IWCP package 
should not define the LOTO requirements. The LOTO procedure defines the requirements, 
and there will be no deviation from a controlled procedure. The lWCP package references 
the procedure, and this procedure is a contractual document that Denver West Remediation 
and Constructors shall follow. 

Kaiser-Hill will continue to seek suggestions, comments, and the opinions of project team 
members. RFFO was a welcomed member to the project team, and their input will be 
asked for on future proiects. 



t 

May 6,1998 
Distribution 
KAD-038-98 e Page 2 

Kaiser-Hill understands that the IWCP package for any project is a dynamic document, and 
that updates to the package will occur through the execution phase of a project. The IWCP 
package warrants constant attention to ensure the quality and incorporation of Engineering 
Changes, Field Change Orders, and Scope Changes. Quality control of the IWCP package, 
contract documents, and other project documents are a high priority for all Kaiser-Hill 
projects. Kaiser-Hill is working to incorporate a system to manage and better maintain the 
integrity of all project documents to ensure compliance. 

If you have any questions, please contact my office. 

sak 

cc: 
Larry Maghrak 
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FAX NO, 8664780 P, 02 

United States Government -- Department of Energx 

Rocky Flats Field Office 0 memorandum 

SUBJECT: Approval to Proceed with Building 123 Demolition 

70: Alan Parker, Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L, L. C 

Your request ‘Letter, 98-W-02467, dtd 5/8/98, subject as above’ to commence BuiIding 

123 Demolition is approved for the north and west wings. The Rocky Flats Field Office 

Enviroamental Readiness Evaluation (ERE) team will continue to munitor the project to 

ensure that start-up is smooth and that the post-start-up findings ate closd. 

Deputy Manager for Technical Programs 

cc: 
E. Kray, CUPHE 
R. Warther, DWSB 
T. Weaduck, EH-24, HQ 
J. Legare, W C ,  W O  
M. Weis, M A ,  WFO 
D. b w e ,  AME, -0 
B. Fitch, ENWM, RFFO 

E 



KAESER+HILL 
C O M P A N Y  

May 21,1998 98-W-02710 

If You a r e  furtbx iWmatioh, please contact me at extension 7548 OT digital page 
2121971, or you can contact JiU Bruse at mt~nsion48O7 or digital pager 212-3377. 

St~vm K Crowe 
Division Maaaga 
Closure Projects Engimxing and Intqatim 

smxm ' 



FINAL CLOSE-OUT REPORT RF/RMRS-98-253.UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 6 

Property Disposal Inventory, Economic Disposition Plan, and 
Documentation of Proper Storage and Handling 



FINAL CLOSE-OUT REPORT RF/RMRS-98-253. UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

This attachment includes the following: 

1 . Property Disposal Inventory/Economic Disposition Plan* 

2. Documentation of Proper Storage 

3. Documentation of Completion of the Waste Chemical Actions 

*The Property Disposal Inventory and the Economic Disposition Plan are the same document. Economic 
disposition is noted directly for each item inventoried. 

*The Property Disposal Inventory/Economic Disposition Plan included in this Attachment is general. 
Additional disposal information has been generated and is of considerable size and is on file with K-H 
SSSOl Department. 
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QnCorp of Blorado, Inc. 
Interoffice Memorandum 

DATE February 28, 1998 

Grover Snipes, Property Management Director, Bldg. 06 1, X9834 

Grover Snipes, Property Management Director, Bldg. 06 1, X9834 

TO 

FROM 

SUBJECT MEMO FOR THE RECORD-GES-029-98 

On February 27, 1998, Rick Perry, Kaiser-Hill and Grover Snipes, DCI, conducted a physical 
walk-down and c o n f m e d  that the few remaining items from building 123 that have not been 
disposed o f  are stored properly. 

GES:ds 

cc: 

Rick Perry 

Rocky Flats Environmental Technology Site P.O. Box 464 T130D Golden, Colorado 80402-0464 



mnCorp of Colorado, Inc. 
Inieroffice Memorandum 

DATE February 28, 1998 \ 

Grover Snipes, Property Management Director, Bldg. 06 1, X9834 

Grover Snipes, Property Management Director, Bldg. 061, X9834 

TO 

FROM 

SUBJECT MEMO FOR THE RECORD-GES-029-98 

On February 27, 1998, Rick Perry, Kaiser-Hill and Grover Snipes, DCI, conducted a physical 
walk-down and confirmed that the few remaining items firom building 123 that have not been 
disposed of are stored properly. 

GES:ds 

cc: 
Rick Perry 

Rocky Flats Environmental Technology Site * P.O. Box 464 * T130D * Golden, Colorado * 80402-0464 
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Rocky Flats Envkorunental Tcch~ology Si 

WASTE cHEM);CAL PROGRRM: B 123 FACILITY GKOUP - GRK-3 16-97 

Ref: Mike 3-0~ ‘h4JJ-061-97, WASJ’S3 C m C &  PROGRAM COMPLETION OF CONSENT 
ORDER WASTE CHEMXCAL. REMOVAL ACrIONS, October 22,1997 

As Bnvirunmentat Mana.g,cr for RMRS, I h e  rmd the Waste Chemical Project Ran and the govemjng 
Compliance Order on donsent. 

Additionally7 I am in remipt of ICaiser-Has Oonrspondence dated October 2% 11997 bfcmniqg RMxtS 
that thc Waste Chextlicd Progmm (the K ~ r ~ ~ 7 ’ )  personnel have completed their waste chemical 
rntii~val actions in the I3123 Facility Group. I have advised ROII Heitland @emmmi$sioning Manager) 
and Ernie Bentsen (.Envixonmental Cootdinator) that, from the date ofthis correspondence, all non- 
excluded waste chemicals located in this Facility must be managed in accordance with RCRA 
tquiremcm. Faiailwc to do so m y  malt in regulatory entitics assessing fines or pmdties against the 
o’(~ner or manager of tho waste Chemicals. 

RMKS owns no Excluded Chmniwls in the B123 FaciIhy Group In the cveut that Excluded Chemicals 
would be found. I understand that additions to the list of Excluded CIietnicals must be approved by both 
Kaisa-Hifl’s Waste Chedcal Prcrgnrm Manager and the Colorado Bcpartment of Public Health and 
Environment’s Program Manager. Any Exdluded Chemicals in the B123 Facility Gxoup will be managed 
hi accordnnce with the iuspection reqkements set forlh th the Compliance Order on Conscnt as well as 
the pmvisions of the Waste Chemical Project Plm 

It! 



FINAL CLOSE-OUT REPORT RF/RMRS-98-253.UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 7 

Reconnaissance Level Characterization Report 



Rocky Mountain 
Remediation Services, L.L.C. * . . . protecting the environrnenl 

Attachment 7 
RF/RMRS-98-253.UN 

RF/RMRS-97-021 

Reconnaissance Level Characterization Report 
For Building 123 

Rocky Mountain Remediation Services, L. L. C. 

October 1997 



RECONNAISSANCE LEVEL RF/RMRS-97-021 
CHARACTERIZATION REPORT TOC. Rev . 0. Page i of v 
FOR BUILDING 123 Date Effective: 10/27/97 

I 

I RECONNAISSANCE LEVEL CHARACTERIZATION REPORT 
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RECONNAISSANCE LEVEL CHARACTERIZATION REPORT 

1.0 INTRODUCTION 

Due to the change in mission of the Rocky Flats Environmental Technology Site (RFETS) from 
the production of nuclear components to environmental cleanup and shutdown, Building 123 and 
its associated facilities have no identified mission after Fiscal Year 1997. Accordingly, Building 123 
is being decommissioned to reduce RFETS operating costs and hazards. 

1.1 PURPOSE 

The purpose of this Reconnaissance Level Characterization Report (RLCR) is to present a 
summary of the available historical data and process information relating to the Building 123 
Cluster. Characterization includes identification of the type, quantity, condition, and location of 
both confirmed and potential sources of radioactive and hazardous substances within the subject 
area. The following facility information incorporates Building 123 project files and pertinent data 
from various sources. The report is to serve as a practical reference during the decontamination 
and decommissioning efforts. 

This project will facilitate the decommissioning of Buildings 123, 113, 114, and 123s; remediation 
of Individual Hazardous Substance Sites (IHSSs) 121 and 148; partial closure of Resource 
Conservation and Recovery Act (RCRA) Unit 40; and decontamination of radiologically- 
contaminated facility systems. The Building 123 slab and foundation will be removed as required 
to remediate any subsurface contamination as dictated by soil sampling results. 

0 1.2 SCOPE 

The information presented in this report supports the task defined in the Proposed Action 
Memorandum (PAM) for the Department of Energy (DOE) and pertains only to Building 123 and 
associated facilities. The review of historical records and the collection of process knowledge 
information details the operational history from original building construction to present. 

1.3 METHODOLOGY 

The general methodology employed for the preparation of this report involved the identification, 
location, collection, and review of available Building 123 records. The information sources 
examined in the course of this effort are listed in Section 5.0. - 
Collection of process information included interviews with RFETS employees whom had first- 
hand process knowledge of Building 123 operations. The individuals are identified in the project 
files. 

Comprehensive physical inspections of all accessible areas of Building 123 were conducted 
during the months of April and May 1997 and will continue as decommissioning progresses. The 
primary objectives of the inspections are: 

0 To confirm the accuracy of file documentation pertaining to as-built or modified facility 

To confirm and improve the accuracy of current facility inventory records of radioactive 

construction equipment installations and general facility conditions. Physical hazards are 
addressed in the Building 123 project specific Health and Safety Plan (HASP). 

materials, special nuclear materials, hazardous materials, facility-related equipment, and to 
obtain volume estimates for wastes which will be generated during decommissioning 
activities. 

0 
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e To locate, identify, and document any facility condition or problem situation which had not 

To identify equipment, structures, process lines, and associated items which will require 

been previously identified or otherwise documented in building records or files. 

field surveys and/or analytical sampling for the purposes of further characterization of the 
Building 123 facilities. Sampling activities will be conducted prior to decommissioning 
efforts. Routine and decommissioning effectiveness surveys as part of an In-Process 
Characterization (IPC) will be conducted throughout the decommissioning process. 

e 

e To support the Building 123 Project Execution Plan (PEP) 

A summary of conditions within each area of Building 123 is provided in Appendix A. Appendix A 
also identifies surveys or sampling required as a part of the IPC effort. 

1.4 SUMMARY 

A detailed examination of process knowledge and documents, relating to Building 123 was 
initiated in April 1997. As part of this examination, a comprehensive survey of historical records 
was undertaken to determine the location and character of any radioactive and hazardous 
contaminants present in the area. A room by room compilation of relevant process knowledge 
and characterization information is presented in Section 4.0. The general conclusions drawn from 
this examination are as follows: 

Presently, Building 123 is in a fully operational condition. All required utility services (Le., electrical 
service, water supply, and natural gas supply) are active. Building air ventilation and High 
Efficiency Particulate Air-(HEPA) filtered exhaust systems, instrument air supply compressors, 
and necessary radiological monitoring instrumentation systems are in normal continuous operation. 
All manually-actuated and automated fire/alarm suppression systems are operational. All installed 
facility security and radiological alarm systems are normal. All remote-handling mechanisms and 
auxiliary facility support equipment are operational or are available for activation and use. 

Building 123 presently houses a small inventory of materials and equipment which are 
radioactive, radioactively-contaminated, and/or contain hazardous substances. 

Equipment which was thought to contain hazardous substances were put in the Idle Equipment 
Program (IEP). This ensured that the equipment fluids would be tested for the presence of 
hazardous substances. Equipment fluids found to contain a hazardous substance were removed 
during deactivation. Due to the age of the facility, considerable amounts of asbestos are present 
in the insulation and building materials. Lead is present in the vault shielding and in some of the 
building materials. 

1.5 CONCLUSIONS 

Based on review of the available information, it was determined that limited additional sampling 
and radiation surveys would need to be conducted prior to completing the project. The following 
decisiondobservations were made from the Reconnaissance Characterization data and additional 
sampling which was conducted in the April to June 1997 time frame. Table 1-1, “Summary of 
B123 Characterization” presents a brief overview of the results for each room. Radiological 
values are presented in Table 3-3 of this document. 
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1.5.1 Radiological Surveys 

Historical reports indicate that there are no areas within Building 123 which have significant 
amounts of unidentifiedluncontrolledhnrnarked radioactive contamination. There are some areas 
which are clearly identified as contamination areas. As equipment is removed from Building 123 
facilities, sampling and analysis for fixed radiation contamination will be completed. Current 
planning is to decontaminate all rooms which handled significant quantities of radioactive material. 
Preliminary Scoping Surveys of all laboratories and RMMAs/RCAs were conducted during the 
month of June 1997. Fixed contamination was found in Rooms 105,106,109,123A and 125 as a 
result of the scoping surveys. Further evaluation of these rooms will be conducted to identify 
radioactive isotopes that are present. 

1.5.2 Hazardous Chemicals Evaluation 

Although there were hazardous chemicals used in Building 123 facilities, all excess and hazardous 
chemicals have been inventoried and are scheduled to be removed from Building 123 facilities 
during the deactivation process. Should a chemical be found during the decommissioning 
process, the chemical will be handled in accordance with existing chemical identification and 
handling procedures. Areas such as the perchloric acid hoods will be smeared with pH paper to 
identify acid residues which may exist to be decontaminated. 

1.5.3 Asbestos Inspections 

The specific quantity and distribution of asbestos containing material (ACM) has been estimated 
based on two(2) current asbestos building inspections which are documented in the following 
reports: 

“Asbestos Inspection and Operations and Maintenance Plan for Building 123”, Department of 
Energy Project No. 108230, December 31,1996. 

Asbestos Characterization Report Addendum to Building 123 Inspection, SEG,CO Rev. 0 April 
29,1997. 

Walkdowns conducted in April 1997 revealed that there is asbestos in some insulation material, 
and potentially in some ceiling tiles, floor tiles, mastic and wall board compound. Much of the 
insulation material has been wrapped in place to prevent the asbestos from being disturbed. 
The other areas which have a potential for containing asbestos are in good condition. Further 
sampling and asbestos abatement will precede any activity which would disturb the potential 
asbestos containing material. - 

e 
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Room Number Asbestos Be  Lead Rad. 
>I% ug/ft2 Paint Cont. 

PPm 

100 West Entry W/T/P NS Y N 

Table 1-1 Summary Of 6123 Characterization 

Acids Misc. 
Used 

N 

I03 Reagent Lab I w ~ ~ p / N I y / N / N  RCRA ck. 
pts. 

105 Spike & Electroplating Prep. I Wn/P I N S /  Y I Y 1 Y RCRA 
/RMMA 

107 Office W / T / P l N / Y I N l N I  
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124 Electroplating Lab WKIP 

N S /  Y I N l  RCA; lead 
bricks 

I 

/ 

Room Number Asbestos 
>1 Yo 

Misc. 

125 Radioactive Spikes I W/-r/P N S / 7 5 0 (  N I Y I 
~~ 

126 Gas Chromatograph I WITIP 

126A Office I WK/P 

1268 Office I WITIP 

126C Office I W/T/P 

127 Bioassay NS I Y I N I Y 1 RCNRMMA I WTIP 

128 Office I WIT/P NS 1 Y 1 N 1 N I RCNRMMA 

N s I y I N I N I  
N I y l N l  N I  

N I Y I N I N I  

NS I 2300 I N 1 N 1 
129 Office I N  

131 Electronics Lab I W/P/T 

131C Office 1 W/PK 

132 East Utility Room I w  
133 External Dosimetry I W/PK 

133A Office I W/PK 

1338 Office W/PA 

133C Office 1 WIPK 

135 Alpha Spec.-& Liquid Scint. 
Lab 

137 Small Room at Truck Dock I N N S I  I N I N I 
138 Office I N  

139 SE Entry Airlock T N S I Y I N I N I  - 

N S I  1 0 )  N I N I 

N S I  Y 1 N I N 1 

N S I  I I I 

N s I y I N I N I  

140 Hallway near 140A T/P 

140A Office TIP 

141 Office I wfi 

I w/T 
143 Office I T  
143A Office I T  

142 Office 

144 Off ice I 
I 146 Office 

147 Office 

I 
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N NS 

Paint Cont. >1% ug/ft* T Room Number 

~~ ~ ~ ~~ 

150 Office 

151 Office 

154 SW Entry Vestibule 

I N  
I N  
I N  

N 

N 

N 

W/T I NS 

155 Office 830 I N I N 

155A TLD Irradiator Sealed 
Gamma 
Source 

156 Use of Radioactive Spikes, 
etc. 

157 Environmental Sample 
Prep. Lab 

WA I N RCA; RCRA 

158 Sample Receiving Station W/T I N 270 1 N 1 N 

Y I N l  

Y I N I  

Y I N l  

Y I N I N  

7300 I N I N 

RCA 
159 West Utility Room 

160 Office W/T I NS 

161 Office W A  I NS 
162 Office W/T I NS 

W/T 1 NS 
W/T 1 N 
W/T I N 
W/T I NS 

162A Office 

1626 Office 

163 Air Sample Counting Room 

164 Hallway in front of 163 
Y l N I  

Y l N I  
1 0 1  N I  N 

3ilable upon request. 

RCNRRMP 

W/T I NS 165 Computer Room (SE comer) 

[he Hadiological Contaminatio Survey Forms are a 
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1.5.4 Lead Paint Inspection and Sampling e 
A complete lead inspection and sampling event of Building 123 was conducted in April 1997 and 
is documented in the report titled Lead Characterization Report for Building 723, Rev. 0, May 
1,1997. The analysis of paints included total lead, chromium, cadmium and arsenic. A total of 21 
paint samples were collected from the building. Results indicated that 20 of 21 samples 
demonstrated detectable levels of lead. Although questions have been raised regarding waste 
disposal practices, computer modeling and leachability studies have demonstrated that lead in 
paint, if it exists, will not create a landfill disposal problem. 

1.5.5 Beryllium Sampling 

Beryllium metal was removed from Building 123 facilities during the deactivation process. 
Historically, Be was handled in Rooms 11 1 and 112. Sampling activities for Be were conducted 
in the building in February and again in June 1997. The results of the sampling effort 
demonstrated that all results recorded were well below the RFETS site housekeeping level of 25 
ugW. Three swipes taken showed trace results (.37 to 2.04 ug/ft2) in Rooms 123A, 1 11, and 
1 12. The first decommissioning effort in these rooms will be to wipe down and thoroughly clean 
all surfaces. This effort is to remove any dust on equipment which may contain lead(Pb) or Be. 

1.5.6 PCB Evaiuation 

A walkdown of Building 123 was conducted on June 16,1997 to assess the presence of PCB 
items in the building. The only suspect items identified include light ballasts and gasket materials 
associated with the HVAC system for the building. Building 123 fluorescent lights and light 
ballasts will be removed and disposed in accordance with appropriate RFETS procedures. 
Gasket materials will be assessed at the time of their removal and managed as waste as 
necessary. 

The B123 Cluster Decommissioning Project Specific HASP contains information on how the 
above information will be implemented as the decommissioning effort is completed. 

2.0 BUILDING 123 PHYSICAL DESCRIPTION 

2.1 SUMMARY DESCRIPTION OF THE BUILDING 123 CLUSTER 

The main structure in the Building 123 Cluster (Figure 2-1) is Building 123, a bioassay laboratory 
and a dosimetry counting and distribution facility. Associated structures include Building 1 13, a 
medical records storage facility (which originally served as a guard shack); Building 114, a small 
outdoor shelter; and Building 123S, a metal storage unit for containerized waste. Building 
locations are indicated in Figure 2-2. This section describes the physical arrangement of principal 
buildings in the Building 123 Area, including architectural and structural features, significant 
equipment, environmental control systems and safety aspects of each building. 

- 
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Building 123 is located on Central Avenue between Third and Fourth Streets (Figure 2-1). Figure <’’ 

2-2 indicates the location of the building relative to other RFETS facilities. The building has been 
in use since its original construction in 1953, with additions completed in 1968, 1972, and 1974. 
The general areas of the building and approximate construction dates are: 

I @ 

East and North Wing (Rooms 100-1 35) - 1952 
Addition to East Wing (Rooms 139-151) - 1968 
West Wing (Rooms 154-163) - 1972 
Addition to East Wing (Room 165) - 1974 

Currently, the facility covers approximately 19,000 square feet and is a single level building 
constructed on grade with approximately 14 foot ceilings. Construction material is mostly concrete 
with a built-up asphalt roof. Modifications have been made to the building interior after the original 
construction of each area. Areas have been remodeled including installation and removal and 
partition walls, laboratory fixtures and other items. Sections of piping have been installed, 
removed and modified during the life of the facility. In addition, piping insulation in some areas has 
been replaced. Therefore, the possibility exists for a specific system, room or area to contain 
both asbestos containing materials (ACM) and non-ACM. 

Heating, ventilating, and air conditioning (HVAC); electricity; gas and compressed air; steam; 
water; process waste; sewer; fuel oil; and fire protection utility systems serve the building. 

2.2 SPECIFIC DESCRIPTION OF THE BUILDING 123 CLUSTER 

2.2.1 Foundations 

Foundations for Buildings 123 and 1 13 are horizontal, poured-in-place, reinforced concrete-spread 
footings that vary in depth from 3 feet to 9 feet below grade. Reinforced concrete grade beams, 
16 inches to 18 inches wide and 10 inches to 13 inches thick, rest on the spread footings. 
Concrete grade walls 10 1/2 inches to 12 inches thick and 4 feet. 6 inches deep support the 
exterior walls. Foundations for Building 123s and 114 consist of horizontal, poured-in-place, 
reinforced concrete slabs on grade. 

2.2.2 Structural Framing 

Framing members used in Buildings 123 and 1 13 include columns constructed of metal beams 
resting on slab footings and supporting corrugated walls and ceilings. The majority of the beams 
are painted with industrial epoxy paint. The structural framing in Building 123s consists of steel 
I-beams resting on a reinforced concrete slab on grade. Building 1 14 is constructed of concrete 
blocks resting on reinforced concrete slab on grade. 

2.2.3 Exterior Walls 

@ 

- 

Exterior walls of Buildings 123 and 1 14 are made of concrete blocks. The walls are not insulated. 
Outer surface of the concrete walls are painted. Exterior walls of Building 123s are composed of 
sheet metal. The walls are not insulated. The outer surface of the sheet metal walls are painted. 
Exterior walls of Building 1 13 are composed of stucco rock and concrete over concrete block walls. 
The walls are not insulated. 

2.2.4 Floors 

The floor slabs in Building 123, 123S, 1 13 and 1 14 are poured-in-place, reinforced concrete 6 to 8 
inches thick, with a barrier on a gravel base. 
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e 2.2.5 Roofs 

The Building 123 roof is a built-up membrane, constructed of corrugated sheet metal and tar. 
Building 123s is constructed with sheet metal. Buildings 11 3 and 1 14 are. built-up membranes, 
constructed of corrugated sheet metal, tar and pea gravel. 

2.2.6 Interior Walls 

Most interior walls in Building 123 are corrugated metal, concrete (shared walls with exterior walls) 
and cementitious board. Some hallways and offices have 1/2 inch chalk pressboard over 
concrete and/or corrugated metal walls. The interior walls are not insulated. Four interior/exterior 
walls (1/4 inch maximum thickness) in Building 123s are constructed of sheet metal and are not 
insulated. Interior walls in Building 1 14 consist of non-insulated concrete blocks. Building 1 13 has 
cementitious board over concrete walls. The walls in Building 113 are not insulated. 

2.2.7 Ceilings 

Ceilings in offices and hallways in Buildings 123 and 113 are comprised of suspended acoustical 
tile. Ceilings in Buildings 123s and 114 are constructed of sheet metal. 

2.2.8 Doors 

Most of the personnel doors in Building 123 are either solid steel, steel with louvers, or steel with 
safety glass windows. Building 123s consists of two steel doors. Buildings 1 13 and 1 14 consist 
of two steel doors with safety glass windows. All doors in Buildings 123, 123S, 113 and 114 are 
enclosed in an aluminum frame. 

0 2.2.9 Windows 

There are approximately 90 exterior windows in Building 123. Building 123s does not have 
windows. Building 1 14 has four windows. Building 1 13 has four windows (each approximately 
3 X 12 feet). All exterior windows in Buildings 123, 123S, 1 13 and 1 14 are enclosed in an 
aluminum frame. 

2.2.1 0 Surface Finishes 

Most interior and exterior walls in Buildings 123, 123S, 113 and 11 4 are painted. Floors in 
Buildings 123s and 1 14 are unpainted concrete. Building 1 13 has carpet over unpainted 
concrete. Most hallways in Building 123 consist of asbestos tile over concrete. ApprQximately 
seventeen (1 7) labs consist of asbestos tile over concrete, twenty-seven (27) offices with 
carpet over tiles and twenty-three (23) offices with asbestos tile over concrete. 

3.0 GENERAL OPERATING HISTORY 

- 

3.1 OPERATING HISTORY OF BUILDINGS 123, 113, 114, AND 123s 

3.1.1 Building 123 

Building 123 was one of the first ten (10) buildings constructed at Rocky Flats. Analytical 
laboratory, dosimetry and instrument calibration activities have been conducted in Building 123 
since construction of the building in 1953. Building 123 also provides off ice space for radiation 
health specialists, storage for all radiological health records, a laboratory for calibration and repair 
of criticality alarms and other repair/calibration shops. Building 123 once housed medical research 
until such operations were relocated to Building 122. @ 
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l e The operation of the analytical laboratory generates approximately 95 percent of the building 
waste and stores the majority of hazardous chemicals, with minor contributions from the External 
Dosimetry (ED) and Health Physics Instrumentation (HPI) Sections. Standard utility services 
have also generated small amounts of waste in the past. 

The analytical laboratory analyzes environmental (air, water, soil, and vegetation), biological 
(urine, fecal material, and nose swipes), health physics (room air), and industrial hygiene samples 
(Be and organic vapors in room air), while the HPI Section repairs and calibrates radiation- 
detection instruments. The ED Section processes thermoluminescent dosimeters (TLDs) and film 
badges. The Radiological Records Section maintains occupational radiation exposure and dose 
records for radiation workers. 

The analytical laboratory procedures involve digesting samples to purify and concentrate the 
radiological constituents. Sample preparation operations generated the bulk of the building 
waste. Combustibles, rubber gloves, and broken glass generated in the Radioactive Materials 
Management Areas (RMMAs) were placed in accumulation areas for eventual handling and 
removal as low-level waste. Some sample waste and rinse solutions were washed down the 
process drain for subsequent treatment in Building 774 (in Building 374 after 1983). Liquid organic 
wastes were placed in special bottles and stored in satellite accumulation areas prior to transfer to 
the RCRA 90-day storage building and eventual shipment to Liquid Waste Operations. RCRA 
wastes were also collected in Satellite Accumulation Areas (SAAs); located in Rooms 103A, 124, 
125, 127, and 156. Wastes generated in non-RMMAs and monitorable lab trash were deposited 
in dumpsters for disposal in the RFETS landfill. 

r 

Hazardous chemicals associated with Building 123 operations included nitric acid, hydrochloric 
acid, hydrofluoric acid, oxalic acid, ammonium hydroxide, formic acid, perchloric acid, toluene, 
isopropyl alcohol, ammonium thiocyanate, methanol, mercury, lead, cadmium, beryllium, sodium 

During the past forty-four (44) years, building operations have resulted in varying degrees of 
radioactive and chemical contamination within the building. For example, interviews with Building 
123 occupants indicate that in the late 1960’s or early 1970’s, a liquid containing cesium was 
spilled on the concrete floor in Room 109C. The floor was sealed to immobilize the contamination. 
Also, leaks or spills have potentially contaminated the soil adjacent to and beneath the building 
(see Section 3.2.3). 

3.1.2 Building 113 

Building 1 13 is a guardhouse that has been converted to office space (see Figure 2-2). 
Constructed of concrete with a flat roof, the building is similar to four other guardhouses that have 
already been removed from RFETS. No internal processes were located in this building. A 
Reconnaissance Level Characterization Survey of this building focused on bulletproof glass in 
the windows and the potential for lead-based paint on the blinds. No asbestos could be 
identified in the survey. However, potential exists for the presence of PCBs in the light ballasts. 

e hydroxide, and potassium permanganate. 

3.1.3 Building 114 

Building 1 14 is a small shelter used by RFETS employees as a waiting area for off site 
transportation. The building encloses about 25 square feet. It is constructed of masonry blocks 
with a flat roof. There are no utilities associated with this building, and records indicate that the 
building has served no other function. 
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@ 3.1.4 Building 123s 

Building 123s is a metal shed on a concrete slab. The shed encloses approximately 60 square 
feet. It was formerly used as a RCRA 90-day storage area by laboratories in Building 123. 
Organic wastes such as toluene and DDCP were stored there. The facility has been closed for 
approximately one (1) year. No waste or other material is currently stored in the shed. No utility 
hookups exist in the building. A visual inspection of the shed did not reveal any hazards 
associated with the structure. 

3.2 RCRA AND COMPREHENSIVE ENVIRONMENTAL RESPONSE AND 

3.2.1 RCRA Unit 40 

LIABILITY ACT (CERCLA) DESIGNATED AREAS 

The Building 123 area encompasses a portion of RCRA Unit 40, the plant-wide process waste 
system, a network of tanks and underground and overhead pipelines constructed to transport and 
temporarily store process wastes from point of origin to onsite treatment and discharge points. 
RCRA Unit 40 includes all overhead and underground and process waste lines in and around 
Building 123. Sections of Original Process Waste Lines (OPWLs) were replaced prior to 1975 
by either overhead lines or double-contained sections. Abandonment was documented by 
completed engineering drawings. In 1989, the process waste transfer system was upgraded. 
Sections of the overhead waste system were removed and replaced or converted to the new 
system. Contamination was not detected in any of the removed sections, and thus the sections 
were disposed at a sanitary landfill. 

3.2.2 IHSS 121 

The Building 123 area includes CERCLA-designated IHSS 121. IHSS 121 consists of RCRA 
Unit 40 underground Original Process Waste Lines (OPWLs) P-1 , P-2, and P-3. The lines 
transferred the following process waste from Building 123: 

0 Acids: 

@ 
nitric acid ("Os), hydrofluoric acid (HF), sulfuric acid (H2SO4), 
hydrochloric acid (HCI), acetic acid (C~H~OZ), and perchloric acid 
(H c104) ; 

0 Bases: ammonium hydroxide (NH40H) and sodium hydroxide (NaOH); 

0 Solvents: acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and 
ether: - 

0 Radionuclides: various isotopes of plutonium (Pu), americium (Am), uranium (U), and 
curium (Cm); 

0 Metals: beryllium (Be) (trace amounts); and 

0 Others: ammonium thiocyanate, ethylene glycol, and possible trace amounts of 
polychlorinated biphenyls (PCBs). 

OPWL P-1 

Line P-1 was installed in 1968 and abandoned in June 1982. P-1 consists of a 3-inch 
polyethylene pipe inside a 4-inch steel pipe. Total length has been reported as 180 feet and 120 
feet, with outside lengths of 89 feet and 120 feet. Line P-1 exits the south side of the west wing 
of Building 123 and extends east along the south side of the building. 

0 
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Two manholes associated with P-1 were investigated in March 1994. The first manhole, located 
south of the west wing of Building 123, contains a north-south pipeline that appeared to be an 
active transfer line. The pipeline is approximately 5 feet below ground surface. The second 
manhole, associated with P-1 and P-2, is located south of the east wing of Building 123, and is 
approximately 5 feet deep. Pipes enter the manhole from the north, south, and east. All have 
been terminated and filled with concrete. According to current utility layout plans, a portion of the 
P-1 line exiting south of the west wing of Building 123 has been converted to the new process 
waste system. 

The 1986 OPWL Closure Plan indicated that no reportable releases have occurred at P-1 . 
However, the entire pipeline was identified on a location map in the 1988 Closure Plan as an area 
of reported release. 

OPWL P-2 

e 

Line P-2 was installed in approximately 1952 or 1953 and decontaminated, removed, and 
replaced with inspectable pipe in June 1982. P-2 consists of a 4-inch cast iron pipe. Total length 
has been reported as 452 feet, with outside lengths of 92 feet and 158 feet. P-2 exits the south 
end of the east wing of Building 123, and connects to P-1 and P-3 at the southeast corner of the 
wing. Records indicate that the pipeline has undergone at least two modifications. A utility layout 
drawing indicates that Building 123 and pipes P-2 and P-3 have been extended south. . 

Reports indicate releases from P-2 beneath Building 123, and the entire pipeline has been 
identified on the location map as an area of reported release. 

OPWL P-3 

Line P-3 was installed in 1952 and was decontaminated, removed, and replaced with inspectable 
pipe in June 1982. P-3 consists of a 4-inch vitrified clay pipe with a total length of 162 feet. P-3 
exits the manhole southeast of the east wing of Building 123 and connects with OPWL Tank T-2 
in Building 441. 

No known reteases from P-3 have been recorded. However, the entire pipeline was identified on 
a location map in the 1988 Closure Plan as an area of reported release. 

@ 

3.2.3 IHSS 148 

IHSS 148 was part of former Operable Unit No. 13 (OU13) and is located beneath Building 123. 
IHSS 148 was established as a result of reported small spills of nitrate-bearing wastes along the 
east side of the building. Leaks in the process waste line may have contributed to potentially- 
contaminated soil beneath the building. A detailed characterization was conducted from 
September 1993 to February 1995 as part of a Phase I RCRA Facility InvestigatiodRemedial 
Investigation (RFVRI). The characterization included high-purity germanium (HPGe) surveys, 
vertical soil profiles, surface soil sampling and soil gas surveys. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight radionuclides. 

The soil-gas survey was conducted on a 25-foot grid in accordance with the OU13 RCRA Facility 
InvestigatiodRemedial Investigation (RFI/RI) Work Plan. Sixty-four (64) soil-gas locations were 
sampled during the survey. 13 samples contained volatile organic compound (VOC) levels in 
excess of the 1 pg/L method detection limit. Benzene, toluene, ethylbenzene, and xylene 
(BTEX) fuel constituents were detected in samples collected from the perimeter of Building 123 
and within the west and east wings of the building. Trichlorofluoromethane (TCFM) was detected 
in nine samples distributed throughout the IHSS 148 area at levels up to 2.6 pg/L. 
Tetrachloroethane (PCE) was detected at 1.5 pg/L in a sample collected to the east of Building 

- 

e’ 
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123. The presence of organic extraction constituents is consistent with unconfirmed reports that 
such liquids used in radionuclide analyses were occasionally disposed onto the soil surface 
outside of Building 123 and allowed to evaporate. Analyses results indicate that subsurface 
infiltration precluded full evaporation. 

3.3 IDENTIFIED BUILDING HAZARDS 

The Reconnaissance Level Characterization survey identified no significant hazards associated 
with Buildings 123S, 113 and 114. Therefore, this discussion focuses on Building 123. Building 
123 has approximately 75 rooms or areas which are utilized as laboratories, dosimetry areas, 
calibration areas, storage for records and equipment, and office space. Potential hazards in the 
building are summarized in Appendix A. These hazards were identified by a review of the 
facility’s documents and a walkdown of the building by project personnel, assisted by building 
personnel knowledgeable of the facility’s past. 

Most of the potential hazards identified during the reconnaissance level characterization survey 
will be removed or eliminated during the preparatory activities prior to this project. 

1. All ACM will be removed by a separate licensed contractor prior to building 
decommissioning. 

The fluorescent light ballast will be inspected for PCBs prior to building decommissioning. 
Should the ballasts contain regulated levels of PCBs, they will be removed by the 
decommissioning contractor and packaged and shipped to a TCSA-regulated disposal 
facility by RMRS Waste Management. 

The liquid nitrogen system will be deactivated and the pressurized cylinders removed at 
the time the building tenants are relocated. 

Laboratory chemicals will be removed when the building tenants are relocated. 

Any material left in the building after the tenants depart will be addressed as part of this 
project. 

Once the buildings are ready for decommissioning, utilities and facility safety systems will 
be disconnected by Site Power and Maintenance. 

2. 

3. 

4. 

5. 

6. 

3.3.1 Asbestos 

Asbestos Containing Materials (ACM) were inspected by a State certified inspector ;he week of 
April 7, 1997. This inspection is documented in Asbestos Characterization Report Addendum to 
Building 123 Inspection (April 1997). The inspection and evaluation was conducted in 
accordance with the guidelines specified in Asbestos Hazard Emergency Response Act (AHERA) 
and in compliance with the US Environmental Protection Agency (EPA), Occupational Safety and 
Health Administration (OSHA), and the State of Colorado regulations covering asbestos 
inspections. Abatement will be conducted by a contracted State qualified abatement company. 

The following ACM sources and approximate volumes will be abated prior to the initiation of 
decommissioning: Thermal System Insulation (900 linear feet), Cementitious Wall Board (3,450 
square feet), Drywall with tape and compound (4,000 square feet), Resilient Flooring (1 0,600 
square feet), Gray Paper Duct Insulation (100 square feet), and Mastic under Counter (40 square 
feet). Building 123 Asbestos Characterization Report, a subpart of the building’s 
Reconnaissance Characterization Report, documents this complete process. 
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@ 3.3.2 Beryllium 

Two laboratories, Rooms 1 1 1 and 1 12, processed beryllium contaminated samples as part of 
environmental soil sampling tests. These areas were sampled (39 samples taken) by qualified 
beryllium sampling technicians and sent to an external analytical laboratory for analysis. No 
samples identified the presence of beryllium above the RFETS site housekeeping level of 25 
ug/fV. The sample results are documented in Table 1-1 of this report. 

3.3.3 Chemicals 

The chemicals in Building 123 are associated with the operations currently within that facility. 
They are being tracked by the RFETS Chemical Tracking Group under the "Right-to-Know" 
provisions of SARA and are being managed by the laboratories. These chemicals will be 
removed at the time active laboratory operations cease. Any chemicals remaining will be 
addressed by the RFETS Chemical Tracking Group which will utilize or lab-pack for disposal. 
The current inventory of the building includes nitric acid, hydrochloric acid, hydrofluoric acid, oxalic 
acid, ammonium hydroxide, formic acid, perchloric acid, toluene, isopropyl alcohol, DDCP, 
ammonium thiocyanate, methanol, mercury, lead, cadmium, beryllium, sodium hydroxide, and 
potassium permanganate. 

3.3.4 RCRA Hazardous Waste in SAAs 

The Satellite Accumulation Areas (SAAs) contain RCRA hazardous waste that was generated by 
the operations within the room in which it is stored. This waste will be characterized by "Process 
Knowledge" because the custodian is knowledgeable of all material that went into each SAA 
waste stream and has kept each waste segregated since generation. These waste streams are 
further tracked by the Site's SAA tracking system and is audited internally. This waste must be 
properly packaged, labeled, and shipped for storage or disposal prior to closing the accumulation 
areas. 

0 
Representative waste types for each area are summarized as follows: 

Room 103A - Combustibles, waste isopropanol, DDCP/toluene 
Room 124 - Liquid waste methanol, isopropanol 
Room 125 - DDCP/toluene, isopropanol contaminated with toluene 
Room 127 - Hydrochloric acid, hydrofluoric acid, ethanol 
Room 156 - Combustibles, waste toIuenelDDCP, isopropanol 

3.3.5 Perchloric Acid - 

Perchloric acid hoods (5) occupy four rooms (1 05, 1 12, 127 and 157 (2)) within Building 123. 
Over the years, perchloric acid may have crystallized in the hoods. The crystalline form may be 
shock sensitive and represents a potential physical hazard to the workers. To mitigate this 
hazard, the hoods and duct work will be flushed and the rinsate directed to the Site waste water 
treatment plant. 

3.3.6 

Pressurized gas cylinders are used by the laboratories. Removal of these cylinders prior to the 
decommissioning effort will be conducted by the laboratory personnel when they are relocated. 
The liquid nitrogen system will also be disconnected and removed as part of this project by 
RFETS personnel when the utilities are disconnected. 

Pressurized Gas Cylinders and Liquid Nitrogen 
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e 3.3.7 Polychlorinated Biphenyls (PCBs) 

PCBs may have been utilized in the light ballasts. Thus far, no other system has been identified 
in Building 123 with the potential of having PC5s present in the components. The light ballasts 
will be evaluated for PCBs once the building has been vacated and the lights are no longer 
needed. Should the light ballasts contain regulated concentrations of PCBs the decommissioning 
contractor will be required to remove the ballasts. They will be packaged and shipped by RMRS 
Waste Management. 

3.3.8 Radiological Contaminated Materials 

Radiological assessments have been conducted in Building 123 by RFETS Radiological 
Operations. The following areas have Radiological Material Management Areas (RMMA) mostly 
in laboratory hoods: RoomdLabs 103A, 105, 112,124, 125,156, 157, and 163. Radiological 
Contamination Areas (RCAs) are in RoodLabs 103A, 105,112, 123, 124,125, 126, 127, 135, 
l49,155A, 156,157, 158,163. Radiological sources are kept in Rooms/Labs 123, 126, and 
155A. All of these areas are being managed for their radiological characteristics. Specific survey 
data has been included for each room in Table 3-3. Results listed can be compared to the 
unrestricted release values in Table 3-4. 

3.3.9 Metals 

Metals (specifically lead, chromium, cadmium, and arsenic) were sampled from selected painted 
surfaces in Building 123 for industrial hygiene purposes. Site historical knowledge and the 
accredited inspector's knowledge were utilized in the sampling process. Twenty-one samples 
were taken and analysis was conducted by Atomic Absorption Spectroscopy by a third 
independent party. All paints indicated detectable levels of one or more of the metals. 
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Table 3-3 Radiological Survey Summary (in dpMIO0 cm2) 

Removable 

Beta Room Number Alpha 

100 West Entry 4 8  <205 

Total 

Alpha BetdGamma Below 
Unrestricted 

Limits 
Release 

<60 1137 YES 

101 Office 

<18 1 <205 I <60 I 9,072 I NO 

<18 I <205 1 <60 I <455 I YES 

109 Office 

<18 I <205 I <60 I <455 I YES 

109A Storage 

<18 I <205 1 <60 I ~ 4 5 5  I YES 

1098 Storage 

<I8 I <205 I <60 I 540 I YES 

109C Storage 

11 1 Beryllium & Bacteriology 

112 Environmental Soil Lab I 11 8 I <205 I <60 I <455 I - YES 

I 
I 
I 
! 
I 

<205 I <60 1 <455 1 YES <18 

113 Men’s Restroom 

103A Special Bioassay 

1 13A Janitor‘s Storage 

<18 1 <205 I <60 I <455 I . YES 

1 135 Men’s Locker Room I <18 I <205 I <60 I <455 I YES 

115 Office I I i 1 8  I <205 I <60 I 951 1 YES 

11 9 Ladies Bathroom I <18 I <205 I 160 1 906 I YES 

122 Office 

123 HPI Lab 

124 Electroplating Lab I <18 YES 
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Removable 
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Total 

Alpha BetdGamma 

I25 Radioactive Spikes 

Below 
Unrestricted 

Limits 
Release 

4 8  I < 2 0 T  <60 I 600 I NO 

~~~~ 

135 Alpha Spec. & Liquid Scint. 
Lab 

126 Gas Chromatograph I ~ 1 8  I c205 I c60 I 455 I YES 

<18 I <205 I <60 I <455 I YES 1268 Office I 

_ _ _ ~  ~ 

<18 I <205 1 c60 1 <455 I YES 

<18 I <205 I <60 I 603 1 YES I 126C Office 

<18 I <205 1 <60 I <455 I YES I 127 Bioassay 

<18 I <205 I c60 I <455 I YES I 128 Office 

4 8  I <205 I 120 I 681 I YES I 131 Electronics Lab 

141 Office 

142 Office 

<18 I <205 I <60 I <455 I YES 143 Office I 
143A Office I <18 I <205 I <60 I <455 I YES 

150 Office ; 151 Office 

/ 

I 
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Room Number 

Removable Total 

Alpha Beta Alpha BetdGamma Below 
Unrestricted 

Limits 
Release 

<18 1 <205 I <60 1 792 I YES I 155A TLD Irradiator 

156 Use of Radioactive Spikes, 
etc. 

<455 <18 I <205 I <60 I YES 

157 Environmental Sample Prep. 1 
Lab 

<18 1 <205 1 <60 1 804 YES 

~ ~~ 

158 Sample Receiving Station I <18 I <205 I <60 I ~ 4 5 5  I YES 

I e205 I <60 I <455 I YES 162 Office I <18 

I ~ 2 0 5  I <60 I <455 I YES 1628 Office I <18 

163 Air Sample Counting Room I <18 I <205 I <60 I <455 I YES 

<18 1 <205 1 <60 I 933 I YES 

<18 I <205 I <60 I <455 I YES 

164 Hallway in fr6nt of 163 

165 Computer Room (SE corner) I 
I 

<18 1 <205 I 4 0  I 3087 I YES Entry 129 (NE entry) 1 
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Lead bricks and shielding are located through the radiological areas to lower the background and 
protect personnel. The largest volume of lead is used to shield detectors and sources. This 
material will be removed by the source owners or dispositioned through the DCI Property 
Utilization and Disposition Department. 

Building 123 was used for R&D in support of nuclear weapons production. Although a wide 
variety of activities were conducted in the building, large quantities of radioactive materials were 
not processed. 

Contamination is expected from Pu, U, and other materials processed in Building 123 laboratories. 
In addition, a wide variety of chemicals were used for laboratory tests. Many of these chemicals 
still remain in the building and are planned for removal through the deactivation process. 

Polychlorinated Biphenyls are also likely to be encountered in equipment and electrical devices. 
Due to the age of the facility, considerable amounts of asbestos are present in the insulation and 
building materials. Lead is also present in the glovebox shielding and in some of the building 
materials. 

3.4 DESCRIPTION OF OPERATIONS 

This section describes the research and development (R&D), and support operations which 
were previously conducted in Building 123. Because research operations were constantly 
changing during facility operations, only a general description of them is provided. Operations are 
separated into 14 general areas of responsibility and are described below by room number. 

3.4.1 Room 158 Receiving Station 

Room 158 functioned as the Drimarv receivina Doint for radioactive and non-radioactive materials 
coming into Building 123. These mhterials ak'in the form of office supplies, building supplies, 
environmental samples, process area samples, laboratory reagents, electronic and dosimetry 
components and radioactive laboratory standards. This area has previously been used for 
storage of radioactive materials and LLW receptacles. 

3.4.2 

Room 157 was the first environmental preparation laboratory. Environmental waters, stack filters 
and ambient air samples are prepared. Radioactive spikes of 1 ml. are added to samples in this 
room. Filters are spiked and then burned within a furnace, then further dissolved in hygerchloric 
acid. Liquid samples and pre-electroplating solutions are taken to dryness by heating in the 
laboratory fume hoods. Columns are then run to precipitate out the various radionuclides. 

Room 157 is a double module containing six laboratory hoods for sample preparation. Four 
standard type hoods, one large process hood in the center of the room and a low-level fume 
hood for non-radiological work are present. 

3.4.3 

The function of Room 156 is essentially the same as Room 157. Room 156 has a walk-in freezer 
for storage of routine bioassay samples. Additional preparation of the pre-electroplating samples 
is accomplished within a fume hood. 

Historically, Room 156 was used for analysis of samples obtained during human autopsies. 
Detailed smear and direct sutvevs uerformed in March 1991 and in June 1997 have indicated that 

Room 157 Sample Preparation Laboratory 

- 

Room 156 Sample Preparation Laboratory 

@ 
no residual contamination exists: ' 
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3.4.4 Room 163 Air Filter Counting Laboratory 

Room 163 serves as the filter counting facility. Radiological Control Technicians (RCTs) count 
smears, swipes, and leak test samples in this room as well. Because of the possible activity of 
some air filter samples, self-monitoring is required prior to exiting the room. An Alpha Met survey 
instrument is located at the door for this purpose. 

3.4.5 Room 155A TLD Irradiator Room 

Room 155A houses the TLD irradiator used by the External Dosimetry program. The irradiator 
houses a 2 Curie Cesium 137 sealed source. Cs-l37/Ba-l37m is both a gamma emitter (0.662 
MeV 85 percent yield) and a beta emitter (0.514 MeV Max). TLDs are loaded into an automatic 
sample changer which exposes them to the Cesium source sequentially. The exposure 
mechanism is automatic and the source does not leave the shielding under normal operating 
conditions. Room 155A is controlled for external gamma exposure only. The contact exposure 
rate on the TLD irradiator during operation is a maximum of 0.4 mWhr. 

3.4.6 

Room 103A is the special bioassay lab. These bioassay samples are presumed to be 
radioactive because of the nature of the investigation. Pre-electroplating processes like those 
described for Rooms 156 and 157 take place here. 

3.4.7 

Room 105 is the research and development laboratory and the spike preparation room. 
Laboratory standardized solutions are stored in bulk within a locked safe. Some pre- 
electroplating preparation work is also done here. 

3.4.8 

Room 112 is the special environmental laboratory. All soil work is done here as well as overflow 
from the other environmental labs. Room 112 is a secondary storage area for bioassay samples. 
Bioassay samples are stored in the laboratory freezer in Room 1 12 when the walk-in freezer in 
Room 165 is full. 

Room 103A Special Bioassay Laboratory 

Room 105 Chemistry Development Laboratory 

0 
Room 112 Special Environmental Laboratory 1 

Historically, Room 112 was used in dog autopsy studies. Detailed radiological surveys 
performed in 1991 and in June 1997 indicated that no residual contamination exists. 

3.4.9 Room 123 Calibration Sources 

Room 123 is used by Radiological Instrumentation for the storage of calibration sources for 
survey meter repair, calibration and performance checks. 

3.4.10 Rooms 124 and 127 

- 

Rooms 124 and 127 are currently used as the electroplating facility. Final stages of electroplating 
preparation are performed on the bench top. Electro-disposition of all samples is then performed 
in the fume hood, fixing the sample residual to a small metal disk approximately the size of a dime. 
The average activity per electroplated sample planchet ranges from 5-10 dpm. 

3.4.1 1 Room 125 Bioassay Laboratory 

Room 125 functions as the standard bioassay preparation area. It is also used for tritium 
distillations. Tritium distillations are performed in a sealed distillation system apparatus. Routine 
urine and fecal samples are submitted to the Room 158 receiving station for analysis. Fecal 

. 
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samples are transferred to the walk-in freezer in Room 156. Volume reduction and Durification of 
routine urine and fecal samples is performed in the hoods in Room 125. One ml of'spike solution 
is added and Pu is extracted by ionic exchange. The extraction product is transferred in small 
volume covered beakers to Rooms 124 or 127 for electroplating. 

3.4.12 Room 126 Gas Chromatography 

Room 126 is designated as the nuclear spectroscopy room. Gas chromatography is the only 
radiological concern. Two gas chromatographs within the room use electron capture detectors 
containing Ni-63. The detectors are sealed making the material inaccessible. No other radioactive 
material is used within the room. 

3.4.1 3 Room 135 Alpha Spectroscopy and Liquid Scintillation Counting 

Room 135 is used for alpha spectroscopy and liquid scintillation counting. About 95-100 samples 
are processed weekly in Room 135. This includes routine count and special bioassay screening. 
Planchets produced in Room 124 are counted in Room 135, as are some samples prepared in 
Rooms 157,156,125, 103A, and 11 2. In addition, numerous planchets are kept in storage bins for 
reference purposes. 

3.4.14 Room 149 Gamma Spectroscopy 

Room 149 is used for gamma spectroscopy and all samples are multiple bagged or contained in 
rigid containers. Some calibration and check sources are stored in file cabinets in this room. 

4.0 RADIOACTIVE AND HAZARDOUS CHARACTERISTICS e 
Location-specific information concerning the characterization of each area of the B123 Cluster and 
each room in Building 123 is presented in this section. This localized characterization includes 
descriptions of specific events, operations, installations, construction, equipment operation, and 
other process knowledge information relating to the 123 Cluster. The information collected in this 
section has-been obtained from several sources, including pastlcurrent records and interviews 
with RFETS personnel which had relevant 123 Cluster work experience or related knowledge. A 
complete listing of the information sources examined for this report is provided in Section 5.0. 

! 

The inventory of radioactive materials within Building 123 are limited. In the radiation instrument 
calibration Room 123, various types of sources similar to other cold area calibration shops are 
used. All sources except tritium gas are of the electroplated or sealed source type. The lab 
rooms have liquid process waste sinks and piping which receive any unusable low level waste 
liquids, but there are no other systems in these labs considered to be potentially internally 
contaminated. Extensive surveys were performed of the laboratory fume hood interior surfaces, 
both alpha and beta smear and direct surveys in 1991 and again in June 1997. Internal surveys 
of the hoods were below detection limits and consequently the hoods are considered to be 
uncontaminated, and primarily function for industrial hygiene purposes rather than for radiological 
purposes. 

Radioactive spike solutions were used as an additive during the preparation of most samples. 
The concentrations of the radioactive spike solutions used as a quality control mechanism in 
sample preparation are very low, with a maximum reported level of 10 dpm/ml. The diluted spike 
solutions were mixed from more concentrated solutions inside the Chemistry Development Room 
105. Radiological contamination surveys conducted in June 1997 revealed elevated levels of 
fixed betdaamma contamination (1 24.000 dDm) in the room around the sink and floor areas. It is 
suspected3hat the elevated areas may have resulted from a spill of concentrated spike material 
used in this room. 
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Actinide elements, compounds, sources and other radioactive materials historically used and 
stored include the following isotopes and other associated trace isotopes or radioactive decay 
products: 

Am-241 

Sr-90 
CS-137 

H-3 
U-234 
U-235 
U-236 
U-238 
PU-242 

Pb-210 PU-241 

Cf-250 
Gd-148 

Ba-I33 

Ni-63 
Cm-244 
PU-238 
PU-239 
PU-240 

4.1 FACILITY WORK AREAS 

Building 123 has been divided into work areas for the purpose of deactivation and 
decommissioning. The areas are as follows: 

Area 1 - East and North Wing (Rooms 100-1 35), constructed in 1952 

Area 2 - Addition to East Wing (Rooms 139-151), constructed in 1968 

Area 3 - West Wing (Rooms 154-163), constructed in 1972 

Area 4 - Addition to East Wing (Room 165), constructed in 1974 

Building 114 - Bus Station @ 
Building 113 - Guard shack/ Medical records storage 

Building 123s - Metal storage shack 

Exposure assessments of the hazards that may be encountered during specific decommissioning 
activities is discussed in the Building 123 Project HASP. Information contained in the Building 123 
HASP and this document will be incorporated into the planning process of each activity (via 
Activity Hazard Analysis evaluations) to ensure maximum protection of the worker. 

4.2 FACILITY CHARACTERIZATION - 

The following chart (Appendix A) is organized by decommissioning areas described above and 
includes a description of the operation and process information available for each room and area, 
the materials that were used in the room based on historical information, the contamination 
considerations for each room, and the confirmation analysis which was performed prior to and 
during decommissioning activities. Additional characterization information will be obtained using 
the decommissioning characterization protocols. The types and volumes of wastes generated 
during the Building 123 decommissioning is discussed in the Building 123 project Waste 
Management Plan. 

4.3 QUALITY ASSURANCE PROGRAM 

The Quality Assurance Program for characterization activities follows the same program 
established for management of hazardous wastes onsite and meets the minimum requirements 
established by Test Methods for Evaluating Solid Waste, PhysicaKhernical Methods, U. S. 
Environmental Protection Agency, SW-846, 1986, Third Edition. Quality Assurance (QA)/Quality 
Control (QC) procedures addressing waste characterization are maintained at the site. @) 
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4.3.1 Waste Management 

The requirements for characterization of hazardous waste is specified in several waste 
management procedures that are based on the requirements established primarily by 40 CFR 
261 and 6 CCR 1007-3, 261. If the waste materials tested demonstrate hazardous or radioactive 
characteristics, then they will be managed in accordance with the Low-Level or Hazardous Waste 
Requirements Manual. A more thorough discussion of the project’s waste management is in the 
Building 123 project Waste Management Plan (Doc. No. RF/RMRS-97-029). - 

4.3.2 Health and Safety/lndustrial Hygiene 

All decommissioning activities are reviewed in the context of potential exposure of workers to 
hazards within the facility. Exposure assessments are discussed in the Building 123 project 
HASP. 

5.0 INFORMATION SOURCES 

The preparation of this report involved the retrieval, from various sources, and review of several 
documentation files pertaining to the building and past operations therein. The following sections 
list the files that have been reviewed in the course of this reconnaissance characterization. 

This investigation effort also included the collection of first-hand process knowledge interviews 
from RFETS employees with Building 123 experience. A listing of personnel who contributed 
first-hand information is available in the project files. 

5.1 FACILITY RECORDS 

The following building records are available for retrieval from the Building 123 Decommissioning 
Project Document Files: 

i 

Building 123 Routine Radiological Monitoring Contamination Survey Reports, dated 
January 1990 through present. 

Building 123 Waste Stream Residue Identification and Characterization (WSRIC). 
8 

5.2 FACILITIES ENGINEERING RECORDS 
- 

8 Basic Information for the Decommissioning of Building 123. 

8 Facilities Engineering Drawings of Building 123. 

8 = Facilities photographs from walkdowns conducted April 1997. 

5.3 FIRST-HAND PROCESS KNOWLEDGE INFORMATION 

RFETS staff members previously/currently assigned to/or associated with Building 123: 

Process information on operations within the Building 123 was obtained from various individuals 
associated with the project. A complete listing of persons contacted during the building 
characterization is available in the project files. 
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Building 123 Characterization 



tadioactive andor Hazardous & 
ACM Materials Used 

Cernentitious "Transite" wall board, 
floor tile, pipe insulation 

Cementitious wall board, floor tile, 
pipe insulation 

Cementitious wall board, floor tile, 
pipe insulation 

Surveys/Samples 
Conducted 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 
10% RAD Survey 

Asbestos PLM Test: 
10% RAD Survey 

Cernentitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 
10% RAD Survey 

Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 
10% RAD Survey 

Cernentitious wall board, floor tile, 
pipe insulation, perchloric acid 
hoods, RCRA Check pts. 

Same as above; RCNRMMA; 
isopropanol, DDCP, Toluene; 
RCRA area 

Cementitious walls, floor, pipe; 
RCRmMMA; Perchloric Acid Hood: 
Nitric acid; RCRA Check Pt. 

Asbestos PLM Test: 
10% RAD Survey, Be 
Smears, Pb paint 

Asbestos PLM Test: 
100% RAD Survey & 
Acids. Re Smears 

Asbestos PLM Test: 100 
RAD Survey & Acids 

Cernentitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

Cementitious wall board, floor tile, 
pipe insulation 

Cernentitious wall board, floor tile, 
pipe insulation 

Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Asbestos PLM Test: 10% 
RAD Survey 

Asbesto3 PLM Test: 10% 
RAD Survey 

Cementitious floor tile, walls; 
Possible CS 137 Spill 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Cernentitious floor tile, walls; 
Possible CS 137 Spill 

Asbestos PLM Test: 100 
RAD Survey, Be Smears 

Cernentitious floor tile, walls; 
Possible CS 137 Spill 

Asbestos PLM Test: 
100% RAD Survey 
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Vocess Information Room 
Number 

100 WEST ENTRY 

OFFICE AREA 101 

101A 

102 

OFFICE AREA 

OFFICE AREA 

102A OFFICE AREA 

REAGENT LAB 103 

103A 

105 

SPECIAL 
BIOASSAY 

SPIKE AND 
ELECTROPLATING 
PREP. 

OFFICE AREA 106 

107 

107A 

1078 

OFFICE AREA 

OFFICE AREA 

OFFICE AREA 

109 OFFICE AREA 

109A STORAGE 

109B STORAGE 

109c STORAGE Cementitious floor tile, walls; 
RCA/RMMA 

Asbestos PLM Test: 
100% RAD Survey 

I 
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Cement walls, pipe insulation, 1 
Beryllium: RCRA cabinets: 
ACIDS I 

/ 

Surveys/Samples 
Conducted 

Room 
Number 

Process 
Information 

Radioactive and/or Hazardous 
& ACM Materials Used 

111 BERYLLIUM AND 
BACTERIOLOGY 

Asbestos PLM Test: 
100% RAD Survey: Be 
Smears: Acids 

112 ENVIRONMENTAL 
SOIL LAB 

RCNRMMA: Cement walls, pipe 
insulation, Beryllium, perchloric acid 
hoods (2). RCRA Area: RAD drums 

Asbestos PLM Test: 
100% RAD Survey: Be 
Smears 

113 MEN’S RESTROOM Pipe insulation Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

113A Pipe insulation Asbestos PLM Test: 10% 
RAD Survey 

JANITORS STORAGE 
ROOM 

MEN’S LOCKER 
ROOM 

HALLWAY NEAR 103 
& 133 

~~ 

Pipe insulation 113B Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

~~ ~ 

Pipe insulation, Cementitious walls 121 

~ 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Asbestos PLM Test: 10% 
RAD Survey 

121A OFFICE AREA NONE 

122 OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

123 HPI LAB CONTAINS 
RAD SOURCES 

Same as above; previous 
RCNRMMA 

HALL TO EXIT 
LOCKERS 

Pipe insulation Asbestos PLM Test: 
100% RAD Survey, Be 
Smears 

123A 

~ 

Asbestos PLM Test: 
100% RAD Survey 

124 ELECTROPLATING 
LAB 

Cementitious walls, pipe insulation, 
floor tiles, methanol, isopropanol; 
RCRA Area 

125 Cement walls, cabinet and hood, 
pipe insulation; DDCP, toluene, 
isopropanol; Acidshases 

Asbestos PLM Test: -- 
100% RAD Survey: Acids 
Pb Paint 

RADIOACTIVE 
SPIKES, TRITIUM 
DISTILLATIONS, 
BIOASSAY FOR 
URINE 

GAS 
CHROMATOGRAPH 

SOURCE) 

OFFICE AREA 

(CONTAINS NI-63 

126 RCA; Cement walls, floor tile, pipe 
insulation; Nitrogen Dewar 

Asbestos PLM Test: 
100% RAD Survey 

~ 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

126A Cementitious wall board, floor tile, 
pipe insulation 

Cementitious wall board, floor tile, 
pipe insulation 

126B OFFICE AREA Asbestos PLM Test: 10% 
RAD Survey 



RFEIMRS-97-02 1 RECONNAISSANCE LEVEL 
CHARACTERIZATION REPORT ~ ~ F ~ ~ ~ ~ T ~ ~ ~  OMky Rev. 0, Page A-4 of A-6 
FOR BUILDING 123 Date Effective: 10/27/97 

I 
7 
/ 

Surveys/Samples 
Conducted 

Process 
Information 

Radioactive and/or Hazardous 
& ACM Materials Used 

Room 
Number 

126C OFFICE AREA Cementitious wall board, floor tile, . 

pipe insulation 
Asbestos PLM Test: 10% 
RAD Survey 

127 BIOASSAY/URINE Asbestos PLM Test: 
1 OOYO RAD Survey: Acids 

Asbestos PLM Test: 10% 
RAD Survey 

RCNRMMA, HCL, HF, TICL3, 
Ethanol; Acids 

Cementitious wall board, floor tile, 
pipe insulation 

128 OFFICE AREA 

128A OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

129 OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

131 ELECTRONICS LAB RAD Sources: Cementitious wall 
board, floor tile, pipe insulation 

Asbestos PLM Test: 
100% RAD Survey, 6e, 
Smears 

Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

131C OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

132 EAST UTILITY ROOM Cementitious walls 

133 EXTERNAL 
DOSIMETRY 

Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

OFFICE AREA 133A Cementitous wall board, floor tile, 
pipe insulation 

Cementitous wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

OFFICE AREA 133B 

133c OFFICE AREA Cementitious wall board, floor tile, 
pipe insulation 

Asbestos PLM Test: 10% 
RAD Survey 

Asbest& PLM Test: -. 
100% RAD Survey 

135 ALPHA SPEC. AND 
LIQUID SCINT. 
LAB 

RCA: RAD Sealed Sources; Tritium & 
C-14 

137 SMALL ROOM AT 
TRUCK DOCK 

Gas cylinder storage Asbestos PLM Test: 10% 
RAD Survey 

138 OFFICE AREA Gas cylinder storage Asbestos PLM Test: 10% 
RAD Survey 

139 SE ENTRY 
AIRLOCK 

Floor tile Asbestos PLM Test: 7 0% 
RAD Survey 

140 Floor tile, pipe insulation Asbestos PLM Test: 10% 
RAD Survey 

HALLWAY NEAR 
140A 

OFFICE AREA Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

140A Floor tile 



Process I 
Information I 

Drywall joint compound; floor tile 

Floor tile 

Floor tile 

Drywall joint compound; floor tile 

Drywall joint compound; floor tile 

~ 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Drywall joint compound; floor tile 1 

Drywall joint compound; floor tile 
~ 
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Room 
Number 

Radioactive and/or Hazardous Surveys/SampIes ’ 
& ACM Materials Used 1 Conducted 

141 3FFICE AREA 
~- - 

Asbestos PLM Test:: 10% I RAD Survey 
Drywall joint compound; floor tile 

3FFICE AREA 142 

143 

143A 

144 

146 

147 

3FFICE AREA 

3FFICE AREA 

3FFICE AREA 

OFFICE AREA 

OFFICE AREA ksbestos PLM Test: 
100% RAD Survey 

ksbestos PLM Test: 10% 
RAD Survey, Pb Paint 

RCA; Sealed Source; lead bricks; 
drywall joint compound; floor tile 

150 OFFICE AREA 

151 OFFICE AREA Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Drywall joint compound; floor tile OFFICE AREA 154 

155 OFFICE AREA Asbestos PLM Test: 10% 
RAD Survey, Be Smears, 
Pb Paint 

Nitrogen Dewars; drywall joint 
compound; floor tile 

155A TLD 
IRRADIATOW 
CONTAINS A SEALED 
GAMMA SOURCE 
WAN A SHIELDED 
IRRADIATOR 

RCA; Sealed Sources Asbestos PLM Test: 
100% RAD Survey 

~~ 

RGNRMMA, Toluene, DDCP, 
isopropanol, acids, bases, perchloric 
acid hoods (2) 

Asbestos PLM Test: 
100% RAD Survey, acids 

156 USE OF 
RADIOACTIVE 
SPIKES, BIOASSAY, 
ROUTINE FECAL 

ENVIR. SAMPLE 
PREP. LAB, USE OF 
RADIOACTIVE 
SPIKES, STACK AIR, 
AMBIENT AIR, 
SURFACE WATER 
SAMPLES 

RCA: RCRA AredRad drums, 
perchloric acid hoods (4) 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears, Pb Paint 

157 
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Room 
Number 

158 

Process 
Information 

SAMPLE RECEIVING 
STATION 

161 1 OFFICEAREA 

162 1 OFFICEAREA 

162A 1 OFFICEAREA 

I 1628 1 OFFiCEAREA 

AIR SAMPLE 
COUNTING ROOM I 163 

HALLWAY IN FRONT 
OF 163 

COMPUTER ROOM 
(SE CORNER) 

Radioactive and/or Hazardous 
& ACM Materials Used 

RCA 

Drywall joint compound 

Drywall joint compound; floor tile 

~~- 

Drywall joint compound; floor tile 

Drywall joint compound; floor tile 

Drywall joint compound; floor tile 

Drywall joint compound; floor tile 

RCAIRMMA 

Drywall joint compound; floor tile 

Drywall joint compound; floor tile 

I 

SunreyslSamples 
Conducted 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears, Pb Paint 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Be Smears 

Asbestos PLM Test: 
100% RAD Survey, Be 
Smears 

Asbestos PLM Test: 10% 
RAD Survey 

Asbestos PLM Test: 10% 
RAD Survey, Pb Paint 
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Randy Leitner, Program Manager 
Compliance & Performance Assurance 
Kaiser-Hill Company, L.L.C. 
Building T130C 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) CERTIFICATION OF 
CLOSURE FOR THE COMPONENTS OF RCRA UNIT 40 IN BUILDING 123 - 
TAH-002-98 

Rocky Mountain Remediation Services, L.L.C., (RMRS) is submitting the attached 
Certification of Closure for the Building 123 Components of RCRA Unit 40. Closure 
activities were performed as part of the Building 123 Decommissioning Project. All closure 
activities were conducted in accordance with the applicable requirements for interim status 
units defined in 6 CCR 1007-3, Park 265, and the Closure Plan for Building; 123 Comuonents 
of RCRA Unit 40, November 1997, (Closure Plan). The Closure Plan was approved by the 
Colorado Department of Health and Environment (CDPHE) on January 8, 1998. 

Closure activities included the following: 

1) Removing above ground process waste lines and ancillary equipment, and 
disposing of them as listed mixed waste. 

2) Decontaminating sumps, pipe chases, and underground process waste lines. 

As stated in Section 5.0 ofthe attached report, closure requirements were achieved for the 
above ground piping and ancillary equipment, and the sumps and pipe chases in Rooms 156, 
157, and 158. The sump in Room 125 and the underground piping did not meet-closure 
performance standards. Remediation of the sump in Room 125 and the underground piping 
will be deferred to environmental restoration activities for IHSS 121, 148 and the building 
slab. Data from soil samples, from groundwater monitoring, and from rinsate analysis from 
the sump and piping will be evaluated to rank the IHSSs and to determine what, if any, 
remediation will be required for this area. As required by the regulations and the Closure 
Plan, closure activities were evaluated and certified by an independent, Colorado-registered 
professional engineer. 



June 1,1998 
Ralph Leitner 

Page 2 
TAH-002-98 

Please transmit thiscertification report to CDPHE at your earliest convenience. A draft 
transmittal letter is attached for your use. If you have questions, please contact me at 
966-7652, or Dorthea Hoyt at 966- 6742. 

Ted A. Hopkins. Manager, 
Environmental Compliance 

DLH:dlu 

Attachments: 
As Stated 

cc wlattachments: 

K. A. Dorr 
K. North 
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June xx, 1998 

Mr. Joe Schieffelin, Unit Leader 
Hazardous Waste Monitoring and Enforcement 
Colorado Department of Public Health and Environment 
4300 Cherry Creek Drive South 
Denver, CO 80222-1530 

RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) CERTIFICATION OF 

98 
CLOSURE FOR THE COMPONENTS OF RCRA UNIT.40 IN BUILDING 123 - KSN-XXX- 

Dear Mr. Schieffelin: 

The U.S. Department of Energy, Rocky Flats Field Office (DOE, RFFO) and Kaiser-Hill 
L.L.C. are submitting the enclosed Certification of Closure for the Building 123 Components 
of RCRA Unit 40. Closure activities were performed as part of the Building 123 
Decommissioning Project. All closure activities were conducted in accordance with the 
applicable requirements for interim status units defined in 6 CCR 1007-3, Park 265, and the 
Closure Plan for Building 123 Comuonents of RCRA Unit 40, November 1997, (Closure 
Plan). The Closure Plan was approved by the Colorado Department of Health and 
Environment (CDPHE) on January 8,1998. 

Closure activities included the following: 

1) Removing above ground process waste lines and ancillary equipment, and 
disposing of  them as listed mixed waste. 

2) Decontaminating sumps, pipe chases, and underground process waste lines. 

As stated in Section 5.0 of the attached report, closure requirements were achieved for the 
above ground piping and ancillary equipment, and the sumps and pipe chases in Rooms 156, 
157, and 158. The sump in Room 125 and the underground piping did not meet closure 
performance standards. Remediation of the sump in Room 125 and the underground piping 
will be deferred to environmental restoration activities for IHSS 121, 148 and the building 
slab. Data from soil samples, from groundwater monitoring, and from rinsate analysis from 
the sump and piping will be evaluated to rank the IHSSs, the under building contamination 
(UBC), and to determine what, if any, remediation will be required for this area. As required 
by the regulations and the Closure Plan, closure activities were evaluated and certified by an 
independent, Colorado-registered professional engineer. 
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Please transmit this certification report to CDPHE at your earliest convenience. A draft 
transmittal letter is attached for your use. If you have questions, please contact Randy Leitner 
at 966- 3537. 

Robert April, Group Lead 
Stakeholder & Environmental Liaison 
DOE, RFFO Kaiser-Hill Company, L.L.C. 

Karan North, Division Manager 
Environmental Manager & Compliance 
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1 .O EXECUTIVE SUMMARY 

RCRA Unit 40 in Building 123 is an interim status unit. Closure was done in accordance with the -e I; 
Plan for Buildina 173 ComDone nts of RCRA Unit 40, November 1997 (Closure Plan) and the requirements 
of the Colorado Hazardous Waste Regulations, 6 CCR 1007-3, Part 265. 

All aboveground components of RCRA Unit 40 in Building 123 were removed and managed as RCRA 
listed mixed waste in accordance with Option 2 of zhe Closure Plan. This waste will be sent to an 
approved Treatment Storage and Disposal Facility (TSDF) for disposition. 

0 

Closure of the pipe chases and sumps in Room 156 and 158 was done in accordance With Option 1 
(decontamination) of the Closure Plan. Analytical testing confirmed that these components met RCRA 
Clean Closure Standards. 

Closure of the pipe chases and sump in Room 157 was also done accordance with Option 1 of the 
Closure Plan. Analytical testing showed that nickel was present at 11 1 ppb which is 11 ppb above the 
Tier 2 standard. Since nickel is not identified as a contaminant of concern nor is it a RCRA regulated 
hazardous waste, CDPHE has determined that no further action will be required for Sump 157. 

Closure of the sump in Room 125 and the underground piping did not meet the Closure Performance 
Standards. The rinsate sample for Room 125 exceeded standards for lead and rinsate sample for the 
underground piping exceeded standards for chromium and lead. Remediation of the Room 125 sump and 
the underground piping will be deferred to the Environmental Restoration (ER) Department. ER will 
evaluate data from soil samples, groundwater monitoring, and the rinsate analysis to rank Individual 
Hazardous Substance Sites (IHSS's) 121,148, and the under building contamination (UBC) associated 
with Building 123. This evaluation will determine what, if any, remediation will be required for these areas. 

, 

0 2.0 INTRODUCTION 

The purpose of this report is to verify completion of RCRA Closure operations and to certify closure of the 
Building 123 components of RCRA Unit 40 that have met RCRA clean closure standards. 

RCRA Unit 40 is the site-wide network of tanks, pipelines, and sumps, constructed to transport and 
temporarily store process waste from the point of origin to on-site treatment and discharge points. The 
Building 123 component of RCRA Unit 40 consisted of regulated process waste lines (above and below 
grade), sumps, and pump stations. This process waste system was used to transport laboratory wastes 
generated in Building 123, to Building 374 for treatment. 

Closure of RCRA Unit 40 in Building 123 (an interim status unit) was done in accordance with the S;losure 
Plan e, for Buil i November 1997 (Closure Plan) and the requirements 
of the Colorado Hazardous Waste Regulations, 6 CCR 1007-3, Part 265. The Closure Plan was approved 
by the Colorado Department of Public Health and Environment (CDPHE) on January 8,1998. Partial 
closure of RCRA Unit 40 was an element of a larger project to decommission Buildings 123, 113, 114, and 
123s. This project was conducted as an accelerated remedial action approved under the Building 123 
Proposed Action Memorandum (PAM). The PAM is a decision document for the decommissioning of 
Building 123 and was approved by CDPHE on August 25,1997. 

Rocky Mountain Remediation Services, L.L.C., retained an independent Professional Engineer from 
EnviroTemps (ET) to witness the closure activities and perform this certification. This report provides 
evidence to support the closure determinations by the OwnedOperator and verification by an independent 
Professional Engineer (PE), as required by 6 CCR 1007-3, Section 265.115, for RCRA closure of an 
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interim status unit. 

3.0 HISTORICAL OVERVIEW AND WASTE CHARACTERIZATION 
e I 

f 

Building 123 was constructed in 1953 and was used as an analytical laboratory, dosimetry, and hstrument 
calibration facility. The building also was used for medical research, storage for all radiological health 
records, office space for radiation health specialists, and a laboratory for =libration of criticality alarms. 
The process waste system in Building 123 was used from 1953 through 1997 when the building was 
decommissioned. 

The building was modified several times through its operation. The process waste system was modified in 
1968 when a extension to the east wing was built, in 1972 when the west wing was added to the building, 
in 1974 when portions of the above-ground piping were installed and old underground lines were grouted, 
in 1989 when the underground line to Valve Vault 18 was replaced, and finally in 1995 when various 
upgrades were made to the above-ground piping. A detailed description of the history of the process 
system in Building 123 can be found in the Closure Plan. 

* . 

The process waste system incorporated into RCRA Unit 40 included the system components in Rooms 
103,103AI l05,111,112,113B, l21,123,123A, 125,126C, l27,155,155B, 156,157, and 158; the 
active underground line (double walled pipe) between Room 158, Valve Vault 18, and Tank 0-853 in 
Building 428; sumps in Rooms 125,156,157, and 158, and pipe chases in Room 156,157, and 158. 

, 

The Closure Plan describes the waste streams which were disposed of in the Building 123 component of 
RCRA Unit 40, and also provides a list of EPA waste codes used in the building. 

4.0 CLOSURE CERTIFICATION ACTIVITIES e 4.1 BUILDING 123 RCRA CLOSURE TEAM 

Closure activities were conducted in February and March 1998 by Resource Technologies Group 
(RTG) under subcontract to Denver West Remediation and Construction (DWRC) and Kaiser-Hill. 
RMRS provided management and technical support of the Building 123 Decommissioning project 
for Kaiser-Hill. As stated above, RMRS subcontracted independent Professional Engineering 
services from EnviroTemps. 

4.2 CLOSURE OPTIONS 

The Closure Plan listed three options for closure of RCRA Unit 40 in Building 123 which are 
summarized'below. Details may be found in the Closure Plan and in the Construction Package 
for Building 123 Strip-Out. 

Ootion 2. - Decontamination using a solution capable of removing the contaminates of 
concern and testing the final rinsate to verify treatment standards according to the Rocky 
Flats Environmental Technology Site (RFETS) RCRA Permit, Part 10, Closure, Section 
C, "Clean Closure by Decontamination". 

0-2 - Manage as RCRA mixed waste with no on-site treatment. 

ODtion 3 - Debris treatment as defined by RFETS RCRA Permit, Part 10, Closure, 
Section D, "Debris Rule Decontamination". 

2 



4.3 BUILDING 123 CLOSURE ACTIVITIES 
4’ 

RCRA Unit 40 in Building 123 was divided into three major components for closure. 

Above-around svst em comoonents. All above-ground process waste piping (steel and PVC), 
pumps, and polyethylene pump containments were managed under Option 2. These system 
components were stripped-out and packaged in waste crates as low level mixed waste for 
subsequent disposal at an approved and permitted Treatment Storage and Disposal Facility 
(TSDF). 

PiDe chases and sumDg The pipe chases and sumps were managed under Option 1. First the 
pipe chases and sumps were washed with a solution of trisodium phosphate and sodium 
carbonate. The volume of solution used was approximately 3 times the volume of the chases and 
sumps. The chases and sumps were then liberally rinsed with water. Finally, a specified volume 
of water which did not exceed 5% the capacity of each pipe chase and sump was used as a final 
rinse. Composite samples of the rinsate were collected for analysis. Three composite samples 
were collected: one for each sump and associated pipe chases in Room 156,157, and 158. A 
separate sample was collected for the sump in Room 125 (Room 125 does not have any pipe 
chases). All waste generated during the pipe chase and sump closure activities was routed to the 
process waste system downstream of the closure activities (Building 374) or packaged as a listed , 
mixed waste. 

Underaround Dioinq. The underground piping was managed under Option 1. This piping begins 
in Room 158, where the process waste system exits Building 123. It drains to Valve Vault 18, 
passes through Valve Vaults 17 and 16, and discharges to Tank D-853 in Building 428. This 
entire stretch of piping was washed with a solution of trisodium phosphate and sodium carbonate. 
The volume of solution used was approximately 3 times the volume of the piping and the 0-853 
tank. The piping was then liberally rinsed with water. Finally, a specified volume of water which 
did not exceed 5% the capacity of the piping and Tank 0-853, was used as a final rinse. A 
sample of the rinsate was collected from the D-853 tank for analysis. 

5.0 COMPARISON OF SAMPLE RESULTS TO CLOSURE PERFORMANCE STANDARDS 

5.1 SUMMARY OF CLOSURE PERFORMANCE STANDARDS 

The Closure Performance Standards are defined in the Closure Plan. A summary of the Closure 
Performance Standards is provided below. 

ODtion 1: Decontamination, 

1. An appropriate solution must be used for decontamination. 

2. The system must be flushed with the decontamination solution to remove trace amounts of 
acids or bases. 

3. Rinsate samples must be evaluated against the final rinsate closure performance standards 
from the Rocky Flats Cleanup Agreement (RFCA) Permit, Part X. 

4. The final rinsate volume must not exceed 5% of the capacity of the system. 

5. All visible waste residuals must be removed. 
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6. The final rinsate concentrations of priority pollutants and heavy metals must be below the Tier 
2 action levels as defined in Attachment 5 of RFCA. 

7. The pH of the rinsate must be between 6 and 9. 

/ 

I 

1 : Waste generated must be managed as RCRA mixed waste with EPA Waste Codes of Fool , 
F002, and F005. 

2. The waste generated must be managed in accordance with applicable state and federal 
regulations. 

Since Option 3 was not used during the closure of RCRA Unit 40 in Building 123, the Closure 
Performance Standards will not be summarized. 

5.2 COMPARISON OF CLOSURE ACTlVlTlES WITH. THE PERFORMANCE STANDARDS 

The following is a comparison of each major component of RCRA Unit 40 in Building 123 to the 
Closure Performance Standards. This comparison demonstrates whether the unit may be closed. 
Tables summarizing all the sample analytical results may be found in Appendix A. 

, 

5.2.1 Aboveqround system components. 

1. All above-ground process waste piping and ancillary equipment was packaged as 
mixed waste with the waste code Fool, F002 and F005. 

2. Since the above-ground piping was handled according to Option 2 (managed as a 
hazardous waste) it was sampled for Land Disposal Restriction (LDR) standards 
according to 40 CFR 268.40 and 268.48. Samples of both the PVC and the steel pipe 
were collected. All pipe was determined to comply with the LDR standards. .. 

Conclusion: The above-ground components of RCRA Unit 40 met the Closure 
Performance Standards. Waste generated has been managed as RCRA mixed waste 
with EPA Waste Codes of Fool , F002, and F005, and the packaged waste is being 
managed in accordance with RFETS procedures, which meet applicable state and federal 
regulations for on-site storage at a TSDF. 

5.2.2 Pipe Chases and Sump in Room 156 

1. A solution of trisodium phosphatekodium carbonate was used for decontamination. 

2. The pipe chases and the sump in Room 156 were adequately flushed with the 
decontamination solution to remove trace amounts of contaminants of concern as 
identified in the Closure Plan. 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X. The comparison can be found in Appendix 8. . 
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4. The final rinsate volume used in the pipe chases did not exceed 6 pints. The final 
rinsate volume used in the sump did not exceed 25 gallons. These volumes are less than 
5% of the capacity of the components. 

5. All visible waste residuafs were removed during washing and rinsing of the sump. The 
pipe chases were not visible. 

I 

,‘ 

6. No contaminants were found to exceed Tier 2 Action levels. As shown in Appendix B, 
the final rinsate concentrations of priority pollutants and heavy metals were below the Tier 
2 action levels as defined in Attachment 5 of RFCA. 

7. All rinsate was processed in the’permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the pipe chases and sump in Room 156 meet the Closure 
Performance Standards. 

5.2.3 Pipe Chases and Sump in Room 157 

1. A solution of trisodium phosphate/sodium carbonate was used for decontamination. 
I ,  

2. The pipe chases and the sump in Room 157 were adequately flushed with‘ the 
decontamination solution to remove trace amounts of contaminants of concern as 
identified in the Closure Plan. 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X. The comparison can be found in Appendix B. 

4. The final rinsate volume used in the pipe chases did not exceed 19.5 pints. The final 
rinsate volume used in the sump did not exceed 44 gallons. These volumes are less than 
5% of the capacity of the components. 

5. All visible waste residuals were removed during washing and rinsing of the sump. The 
pipe chases were not visible. 

6. As shown in Appendix 8, no contarninants of concern were found to exceed Tier 2 
action levels. Nickel was present at 11 1 ppb which is 11 ppb above the Tier 2 standard. 
Since nickel is not identified as a contaminant of concern, nor is it a RCRAregulated 
hazardous waste, CDPHE has determined that no further action will be required for the 
sump in Room 157 (documented in correspondence between K-H and CDPHE dated 
April 3, 1998). 

7. All rinsate was processed in the permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the pipe chases and sump in Room 157 meet the Closure 
Performance Standards. 

5.2.4 Pipe Chases and Sump in Room 158 

1. A solution of trisodium phosphate/sodium carbonate was used for decontamination. 
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2. The pipe chases and the sump in Room 158 were adequately flushed with the 
decontamination solution to remove trace amounts of contaminants of concern as 
identified in the Closure Plan. 

/ < 

f 

3. The rinsate sample has been evaluated against the performance standards from-the 
RFCA Permit, Part X. The comparison can be found in Appendix B. 

4. The final rinsate volume used in the pipe chases did not exceed 10.5 pints. The final 
rinsate volume used in the sump did not exceed 31 gallons. These volumes are less than 
5% of the capacity of the components. 

5. All visible waste residuals were removed during washing and rinsing of the sump. The 
pipe chases were not visible. 

6. No contaminants were found to exceed Tier 2 Action levels. As shown in Appendix 
B, the final rinsate concentrations of priority pollutants and heavy metals were below the 
Tier 2 action levels as defined in Attachment 5 of RFCA. 

7 .  All rinsate was processed in the permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the pipe chases and sump in Room 158 meet the Closure 
Performance Standards. 

5.2.5 Sump in Room 125 

1. A solution of trisodium phosphatelsodium carbonate was used for decontamination. 

2. The sump in Room 125 was adequately flushed with the decontamination solution to 
remove trace amounts of contaminants of concern as identified in the Closure Plan. 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X, The comparison can be found in Appendix B. 

4. The final rinsate volume used in the sump did not exceed 2 gallons. This volume is 
less than 5% of the capacity of the sump. 

5. All visible waste residuals were removed during washing and rinsing of the sump. 

6. As shown in Appendix B, the final rinsate concentrations of priority pollutants and 
heavy metals were below the Tier 2 action levels as defined in Attachment 5 of RFCA, 
except for lead. The rinsate concentration for lead was 56 ppb and the action level for 
lead is 15 ppb. 

7. All rinsate was processed in the permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the sump in Room 125 did not meet the Closure Performance 
Standards. Remediation of this sump will be deferred to the Environmental Restoration 
(ER) Department ER will evaluate data from soil samples, groundwater monitoring, and 
the rinsate analysis to rank Individual Hazardous Substance Sites (IHSS's) 121, 148 and 
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the under building contamination (UBC) associated with Building 123. This evaluation will e,' 

determine what, if any, remediation will be required for this area. I 

5.2.6 Underground Pipe from Room 158, Building 123 to Tank D853 in - -  Building 
428. 

1. A solution of trisodium phosphatdsodium carbonate was used for decontamination. . 

2. The piping was adequately flushed with the decontamination solution to remove trace 
amounts of contaminants of concern as identified in the Closure Plan. - 

3. The rinsate sample has been evaluated against the performance standards from the 
RFCA Permit, Part X. The comparison can be found in Appendix 6. 

4. The final rinsate volume used in the piping and tank did not exceed 113 gallons. This 
volume is less than 5% of the capacity of the piping and Tank D853. 

5. The piping is underground and therefore not visible for inspection. 

6. As shown in Appendix B, the final rinsate concentrations of priority pollutants and , -  
heavy metals were below the Tier 2 action levels as defined in Attachment 5 of RFCA, 
except for chromium and lead. The analysis of the rinsate revealed 588 ppb chromium 
and 21.7 ppb lead remained within the underground portion of the line. The action level of 
chromium is 100 ppb, and the action level for lead is 15 ppb. 

7. All rinsate was processed in the permitted, on-site, liquid waste treatment plant at 
Building 374. 

Conclusion: Closure of the underground piping did not meet the Closure Performance 
Standards. Remediation of the underground piping will be deferred to the Environmental 
Restoration (ER) Department. ER will evaluate data from soil samples, groundwater 
monitoring, and the rinsate analysis to rank Individual Hazardous Substance Sites 
(IHSS's) 121 , 148 and the under building contamination (UBC)associated with Building 
123. This evaluation will determine what, if any, remediation will be required for this area. 

~ 
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6.0 CONCLUSION AND CLOSURE CERTIFICATION 

Based upon observations and investigations presented in this report, the Closure Performance Standards 
stated in Section 5.0 of this report are accurate. 

@ ;I 
. -. . The undersigned hereby certifies the following: 

1. The following components of RCRA Unit 40 in Building 123 at the Rocky Flats Environmental 
Technology Site met RCRA Clean Closure standards prescribed in the Closure Plan and meet the 
requirement of the Colorado Hazardous Waste Act (CHWA) regulations for RCRA closure under 
interim status, as defined in 6 CCR 1007-3, Section 265, Subpart G: 

- all above-ground piping, removable ancillary equipment and secondary containment. 
- sumps and pipe chases in Rooms 156,157 and 158. 

2. The following components of RCRA Unit 40 in Building 123 will be deferred to ER for ranking 
and future remediation as applicable: 

- the Sump in Room 125 (due to 56 ppb Pb). - the underground pipe from Building 123 to Building 428 (due to 588 ppb Cr and 21.7 ppb 
Pb). 

#ofessional Engineer 
s- 28-% 

Date 

-.* Dennis W. Rontius, P.E. 
EnviroTemps, I nc. 

Suite 104 
Lakewood, CO 80228 

..> 
W. P** 

555 Zang Street f+ 
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Appendix A - Floor Plan of RCRA Unit 40 piping in Building 123 
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Appendix B - Analytical Results 
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Appendix B - Analytical Results for the Sumps and Pipe Chases 
in Rooms 156,157, and 158 

- .- . 
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APO SAMPLE RECEIPT 

This sample receipt is supplied to waste generators as notification of sample 
. collection. Inquiries into the status of this sample may be directed to the , 

Analytical Projects Office (APO) by calling 966-2403, 966-7789, or 966-3771. 
The APO references samples by the following identification numbers: 

d,' e 
. - -  

RIN: 9810996 Waste Stream ID: 123-0-0 
APO Event: 98A0996-001 Customer Sample ID: SUMP 156 

Duplicate ID: Field Blank ID: 
Issue Date: 02/03/98 Equipment Blank ID: 

Trip B h n k  ID: 

Sample Description: FINAL RCRA RINSATE 
Other Id: 

Sample Location: BLDG 123, ROOM 156 

Analyses Requested: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
RADSCREEN - DOT 

GROSS ALPHA/BETA - NO RAD ADDED (WASTE) 
FINGERPRINT (559) 
W-846 8260 (Water, Aqueous Waste) 

~ 0 %  SW-846 8260 (Water, Aqueous Waste) 
SW-846 8270B (TCLP Extracts) 
TAL METALS SW-846 (HG) 

AQUEOUS RADSCREEN - DOT 
- NO RAD ADDED (WASTE) 

8260 (Water, Aqueous Waste) 
Sw-846 8260 (Water, Aqueous Waste) 
SW-846 8270B (TCLP Extracts) 
=TAL METALS SW-846 (HG) 
AQUEOUS RADSCREEN - DOT 
GROSS ALPHA/BETA - NO RAD ADDED (WASTE) 

SW-846 8260 (Water, Aqueous Waste) 

Date Sampled : 
Process Contact: M. AYCOCK 

Alternate Contact: P. VALENTINELLX 

Phone 
5309 
6047 

98AO996-001.001 
98140996-001.002 004 - 
98A0996-001.003 OOY-  
98A0996-001.004 O G 4  t 98A0996-001.005 
98A0996-001.006 
98AO996-002.007 . 
98AO996-002.007 
98A0996-002.008 
98A0996-002.009 
98A0996-002.010 
98AO996-002.011 
98A0996-002.012 
98AO996-003.013 
98A0996-003.013 
98A0996-003.014 
98AO996-003.015 
98A0996-003.016 
98A0996-003.017 
98A0996-003.018 

Pager 
7508 

Deliver To: 
Building : 

L 

Returning gxcess Sample Material 

Unmodified sample material remaining after analysis is generally returned to 
the generator. 
excess sample material for applicable state and federal regulations. 
Regulatory exclusions for returning excess sample material are specified in the 
Code of Colorado Regulations (CCR) 1007-3, Part 261.4(d) 'Samples'. If 
problems with the disposal of excess sample material are encountered, the 
Environmental Coordinator for the generation area should be contacted for 
resolution of the issues. 
during analysis will be returned. 
preservation purposed will not be returned. 

The generator must be prepared to receive and dispose of 

Only sampls material which has not been modified 
Material which has been acidified for 

INTER-DEPARTMENT DELIVERY: 

Organization: 

Page: 4 Date: 02/03/98 
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. RECRA LOT #: 9802G363 

REPORTING 
RESULT WITS LIMIT 

-004 

t 

98Ao996-001.006 Silver. Total 
5 U - p  (Slo Aluminum. Total 

- i Cadmium, Total 
Cobalt, Total 
Chromium, Total 
Copper. Total 
Iron, Total 
Mercury, Total 
POtaSSlUm, Total 
LIUllum, Total 
Manneslum. Total 

I 

I 

Hakanese, Total 
Mol mum. Total &, Total 
Nickel, Total 
Lead, Total 
Antimony. Total 
Sel ent um. Total 
Tin. Total 
Strorrti um, Total 
Thallium, Total 
Vanadl urn, Total 
Zinc, Total 

'10.0 u U61L 
137 

1.6 u 

0.20 u 

0.40 u 
0.50 u 
0.51 
0.70 u 

21.9 
13500 

59.7 
0.10 u N/t, 

1000 m/C j 
4.7 uG/L 

3200 UG/L 
2.0 lWL 

2286 uG/L 
7610 * wt 

0.60 u W L  
4.0 WL 
3.1 UG/t 
1.8 u UG/L 

10.4 UG/L 
114 WI, 

2.3 u UGiL 

9.6 KIL 
0.60 u WL 

I 

10-0 
13.1 
1.6 
0.20 
0.20 
7 - 6  
0.40 
0.50 
0-40 
0-70 
16.9 

I 0.lQ 
7.4 
1.3 
7.6 
0.50 
0.50 

0.60 
1.2  
1.4 
1.8  
1.7 
0.20 
2.3 
0.60 
0.60 

177 



Ern LABNET - CHICAGQ 
INOfGANICS DATA SUMMARY 02/25/98 

I 
f 
I 

CLIEM: ICF Kaiser-98AQ994 - 
W O K  ORDER: 11830-001 -001-9999- 00 

SITE ID 

1 

Silver , Total 
Aluminum, Total 
Arsenlc, Total 
Barfun. Total 
Berylllm. Total 
CafcSum. Total 
Cadmium, Total 
Cobalt, Total 
Chmium, Total 
Capper, Total 
frw, Total 
Mercury, h ta l  
htassium. Total 
Lithium, Total 
Magneslm, Total 
Manganese, Total 
Molybdmtaa, Total 
Sodim, Total 
Nickel, Total 
Lead, Total 
8ntimm.y. Total 
Selenium, Total 
Tin. Total 
Stmtlum, Total 
Thallium. Total 
Vanadium, Total 
Zlnc. Total 

. - -  

RECRA LOT #: 98026363 

REpofiTIMo 
REXULT UNITS LIMIT 

10.0 - u 

1.6 u 
2l.9 
0.20 u 

3.1 
0.50 u 

13.2 
4.8 

0.10 u 

4.2 

138 

13200 

152 
lClQ 

3090 

10.0 
13.1 
1.6 

0.40 

Q .40 
. 0.70 
16.9 
0.10 

' 7.4 
1.3 
7.6 

a s o  

19.0 &/L 0:so 
20.9 UG/L 0.50 

7920 UG/L 177 _. 

111 W L  0.60 
4.1. UG/t 6 1.2 
1.4 u UG/L 11.4 
1.8 u UG/L 1.8 
1.7 u UG/L 1.7 

io9 WL 0.20 
2.3 u UG/L 2.3 
0.60 u UG/L \ 0.60 

14.1 U G k  n0.60 

32 



CLIENT: ICF Kaiser-98A0996 - 
. WORK ORDER: 11830-00l-OO1-9999-0d 

WPLE SITE ID ANALm 
-012 98Ao996-ao3.om SI 1 ver . Total 

Aluminum, Total 
Arsentc. Total 
Barium, -Total 
aery11 I m , Total 
Calcium, Total 
Cadmium. Total 
Cobalt, Total 
(3mrniurn, Tutal 
Copper, Total 
Iron, Tot41 
Mercury. Total 
Potass-i uin . Total 
Lithium. Total . 
Magnesi m, Total 
Manganese. rota 1 
Molybdenum. Total 
Sodium. Totdl 
Nfckel. Total 
Lead, Total 
PYltlinow, Total 
Selenium, Total 
Tin. Total 
Stronti m, Total 
Thal 1 f um, Total 
Vanadl urn. Total 
Zinc, Total 

RECRA LOT #: 98026363 

RESULT UNITS -- 
10.0 u UGIL 
135 &/t 

1.6 u lG/L 
20.6 UG/L 

0.20 u K/L 
12600 UGlL 

0.40 u uG/L 
0.50 u UGIL 
1.1 uG/L 
0.70 u .  UG/t 

0.10 u a/ * 

uG/ 
UG/L 

20.5 1.6 "I UGI W L  

79.3 

. 1030 
5.6 

3030 

7490 UG/L 

2.4 UG/L 
1.4 I! UGlt 
1.8 u Wt 
4.7 &/L 

107 UG/L 
2.3 u U G ~ L ~  
0.60 u UG/t 
4.3 UG/L\ 

0.60 u UG/LI 

I 

REPORTING 
LIMTT 

10.0 
13.1 1 1.6 

i 0.20 
0.20 

- 7.6 
0.4C o m  
0.40 
0.7C 

' 16.9 
0.1c 
7.4 

' 1.3 

1 0.5( 
77 

1.4 
1.8 
1.7 
0.2c 
2.3 
0.61 
0.6! 

33 



RECRA LABNET - CHICAGO < / 
I 

IlKMWJICS DATA SUMMARY R~POtlT 02/25/% 

CLIENT: ICF KirlS@r-98AO996 - RECRA LCK #: 9802G363 
NQRK ORDER: 31830-001-001-9999-00 

REPORTING 
SAMPLE SITE IR WYTE 

-016 98Ao996-004.024 Si her , Total 10.0 - u  %/L 1o:o 
Aluminum, Total 137 UG/L 13.1 
Arsenic, Total 11.6 u UG/L 1.6 
Barlm, Total 
Beryllim, Total 
Calcium, Total 
CadrniIsm, Total 0.40 

Chratnlum,- Total 0-41 UG/L 
Capper, Total OJ70 u &/t 0.70 
I ra .  Total UG/L 16.9 

0 10 u W L  0.10 
uG/L ' 7.4 
UG/L 1.3 

3180 G / L  7.6 
1. WL 0.50 a. W t  0.50 

7290 UG/L 137 
0.60 u UG/L 0.60 
2.1 W L  1.2 
2.2 W L  1.4 
2.2 UG/L 1.8 
1.7 U UG/l 1.7 

112 UGIL 0.20 
2.3 

Mercury, Total 
Potassium. Total 
Llthiun, Total 
Magnesfm, Total 
Manganese, Total 
SadJutn. Total 
Nickel, Total 
Lead, Total 
Antlm. Total 
Selenium, Total 
TSn, Tatal 
Strontiun. Total 
~alliwn. Total 2.3 u UG/L 
Vanadturn. Total D.60 u UG/L 0.60 
Zinc. Total 6.4 UG/L 0.60 

RESULT UNITS mrr 
E --- - p. 

&%\ ,*vu& 

i!!!, 
8% 1 

s i  

Wlt, Total oj50 u N/L 

i blybdenuui, I Total 
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Approval:. 
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Appendix C - Analytical Results for the Sump in Room 125 

43 



A d  



N 



- .c APO SAMPLE RECEIPT 

This sample receipt is supplied to waste generators as notification of sample , 
collection. Inquiries into the status of this sample may be directed to the , 
Analytical Projects Office (APO) by calling 966-2403, 966-7789, or 966-3771. 
The APO references samples by the following identification numbers: 

RIN: 98A1028 Waste Stream ID: 123-0-0 . - -  . 

APO Event: 98A1028-001 Customer Sample ID: SAMPLE 1 
Duplicate ID: Field Blank ID: 
Issue Date: 02/09/98 Equipment Blank ID: 

Trip Blank ID: 

Sample Description: BLM; 123 SUMP 
Other Id: RCRA SAMPLE 

Sample Location: BLDG 123, ROOM 125 

Analyses Requested: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AQUEOUS RADSCREEN - DOT 
/ ROSS ALPHA/BETA (AQUEOUS) 4 SW-846 8260 (Water, Aqueous Waste) 
JSW-846 8260 (Water, Aqueous Waste) 
YSW-846 8270B (TCLP Extracts) 

INGERPRINT (559) 

(/TOTAL METALS SW-846 (HG) 

Date sampled: 
Process Contact: MARY AYCOCK 

Alternate Contact: P. VAGENTINELLI 

Bottle ID --------------- 
98Al028-001.001?~k 
98AlO28-001.001 
98Al028-001.0q2 %f 
98Al.028-001.003 
98AlO28-001.004 ef.mfl 
98Al.028-001.005 
98AlO28-001.006 

Phone 
5309 
6047 

Pager 
7508 

Returning Excess Sample Material 

Unmodified sample material remaining after analysis is generally returned to 
the generator. 
excess sample material for applicable state and federal regulations. 
Regulatory exclusions for returning excess sample material are specified in the 
Code of Colorado Regulations (CCR) 1007-3, Part 261.4(d) 'Samples'. If 
problems with the disposal of excess sample material are encountered, the 
Environmental Coordinator for the generation area should be contacted for 
resolution of the issues. 
during analysis will be returned. 
preservation purposed will not be returned. 

The generator must be prepared to receive and dispose of 

Only sample material which has not been modified 
Material which has been acidified for 

1NTER-DEPAR"T DELIVERY: 

Deliver To: 
Building : Organization: 

3 Date: 02/09/98 
'i 

Page: 4 
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CLIENT: KCF Kai ser -98AlO28 
GH3RK ORDER : 1183(3-001~001-%99-00 

SAMPLE 

-004 
- SITE ID 

98AlO28-001.006 
v 

I 

REPORTING 
LIMIT 
____3j 

0.15 
6.6 
0.10 
0.10 
3.8 
0.20 
0-25 
0b20 
0.35 
8.4 

r 0.50 
* 3.7 
[I .65 

0.25 
0.2E 
08-5 

0.3C 
0.6C 
0.71 
0.9t 
0 . u  
1.2 
0.3‘ 
0.3 

o .a 

3.8 

o .a: 

53 



! 

i! 

i 

P 
, d  Q 

ZO ‘d 68EE 996 €OE ‘ON XWA 

54 



. Thls report ptovldes fingerprint data for a sample analwed Der procedure L-4178. Requfrements per Module SSOB-A 
are h k k d .  The method used for the detemtlnation of the igdtabilii characberlstk: does not CwmtIy comply with 40 
CFR 261 21. A Minifbstr Inr;buneM io used to determine the IgnMbUity ckacterWc. Cornparisoil data has been 
OemwatedWMch chomtrab scceptable compambility afthe Mi i a sh  method with the approved Setaflmh method. 

method ha8 been appoved by the APO on 6/1g/1997, 

- 
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WASEcHARACTERlSnCS REPO#TUJG FORM 1 

Anatysis Data Sheet for the Fingerprim Aocedwe 
lab Name 659 Radioanalytical Laboratories Rf Sample ID: 98A1028001 A X E  

csbcode. 869RIL Lab Sample ID; 98A102~1#2  

Date o f  Analysis: Feb 12 1998 RIN: 98A1028001m 

COIL ..-- .----- I Physical Appearance I 

Notes: 
NA - Not Applicable 
*1 -relativetawater@20c 

J 
I 

Approval: 

Peer Review: I 
56 



. .  

57 

.. 



Appendix D - Analytical Results for the Underground Pipe 
to Tank D-853 in Building 428 
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APO SAMPLE RECEIPT 

'-'his sample receipt is supplied to waste generators as notification of sample 
,ollection. Inquiries into the status of this sample may be directed to the ' 
'.alytical Projects Office (APO) by calling 966-2403, 966-7789, Or 966-3771. 
.;e APO references samples by the following identification numbers: 

*' 

. -. 

RIN: 9810997 Waste Stream ID: 428-0-0 
APO Event: 98A0997-001 -Customer Sample ID: TANK D853 

...g licate ID: Field Blank ID: 
Issue Date: 02/03/98 Equipment Blank ID: 

Trip Blank ID: 

J 
.~-aple Description: FINAL RINSATE BLDG 428 

Other Id: - 
Sample Location: BLDG 428, TANK 853, UNDERGROUND 

-:alyses Requested: Bottle ID 
I______- -______-____- - - - - - - - - - - - - - - - - - - - - - - - - - - -~ --------------- 
-.TJEOUS RADSCREEN - DOT 98AO997-001.001 

98AO997-001.001 Y : O S S  ALPHA/BETA - NO RAD ADDED (WASTE) 
$' ZNGERPRINT (559) . 98AO997-001.002 
t/ --846 8260 (Water, Aqueous Waste) 98A0997-001.003 

98A0997-001.004 t, - -846 8260 (Water, Aqueous Waste) 
98A0997-001.005 L' :-846 8270B (TCLP Extracts) 

t ,TAL METALS SW-846 (HG) 98A0997-001.006 . 

Date Sampled: 
Process Contact: M. AYCOCK 
".ternate Contact: P. VALENTINELL1 

Phone 
5309 
6047 

Pager 
7508 

. .turning Excess Sample Material 

-modified sample material remaining after analysis is generally returned to 
?'e generator. 
-cess sample material €or applicable state and federal regulations. 
:yAatory exclusions for returning excess sample material are specified in the 

f >de of Colorado Regulations (CCR) 1007-3, Part 261.4(d) 'Samples'. If 
-;oblems with the disposal of excess sample material are encountered, the 
-.ivironmental Coordinator for the generation area should be contacted for 

The generator must be prepared to receive and dispose of 

?solution of the issues. Only sample material which has not been modified 
.:ring analysis will be returned. 
-?senration purposed will not be returned. 

Material which has been acidified for 

--.NTER-DEPAR!IMENT DELIVERY: 
-. ..:?liver To : 
Building : 

Lite: 02/03/98 .. 

Organization: 

Page: 4 



Grom Npha Gross Beta 
1 I I 1 I . -  I 

PreparattOn Blank Results 

GlW8Alpfu G r o a  Beta 

QCBdch LSbSmpblD Actlvlty Unc(2s) MDA Acthrlty Unc.(Zs) IDA U r n  

9gABo28 em2omws 4.1 as 11.2 0.6 0.9 22 pci I 

CllstomerSampleID 

98po9979M.001 

i 

LabSanpkD /kWty Urn.(&) MDA Acb.vity Unc(2s) MDA Units Qc Batch 

9802007001 1.4 0.8 1.6 22 1.0 . 23 pCUl 98A8026 

GmPJpha Gross Beta 

CuatonmrSamplelD (absanpfeD kthrily Urn@) MDA Activity Unc.(Is) WDA 

saNmwo4.0l9 sEmmma4 0. e 0.4 1.4 1.3 ar 2 2  

88po998004.019 -D ai a6 1.4 0.5 1.0 22 

i 

Units QCBahh 

pCH 98pBo28 

pca 9BABmB 

62 
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e. - 

Ample bakh amsists of eleven orfewsrsam~es, aduplicataofoneofthesamples m alpha andabela laborahyoontrot sample, and a 
preparaGon blank. Eachsetofsamplesfmnsa 'QCBatch'and is assigned a QC batch munber. Asamplecan be baced back b its 
mrrespondi qualib mtrd samples ltuuugh the QC Baa number. The preparation blank (PB), an aliquot of deion*'ned, distilled water, is 
preparedandanafyzedwlihthesamplesto~thaifhesamplesvverenotcontamtnatedduringfhe~ITheactivitiesreportedfor 
samplesands~werenotaxrec$dforpreparafionffankactivity.ThealphaEndbeta~controlsam~esareaclueous 
standards of %n and %r1 respecSvely. The SRM standards used to prepared fhese standards am traceaMe tb NIST. The duprmte, 
designated as the sample ID bhed bya"O', is a SecOnd afiquotof one ofthe samples h the QC Batch which k carried thmgh the 
procedure as a separate sample. 

The instrument QC Mudes determining lnstrwnent backgrounds weeldy and counting an instrumentchedc source daily on the Tennelec 
LB41CQ multidetectMgas pmpodhdaunters Theinstrument badypmds are based on the average of& least five, and normaliy ten OT 
more,A hourwunts. Theinsbwnent~sources~cwnteddailytovellfythattheefficiendesoftheddedcKsh~enotchanged. A 
summaryoftheinstrumentbadrgrou~isindudedinthe~trumentrawdatasediandttjsreport JhedaiiychedcsourceInformalionis 
available in the supporting documentalj~ package. 
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CLIENT: ICF Kaiser-98AO997 - 0 q3 
MXK ORDER: 11830-001-001-9999-00 

‘ WPLE 

-003 
-=====7 

i 

SJTE ID ANALYTE - a -  - 
98AO997-001.006 Silver, Total ‘-f..r‘cb8n - Aluminum, Total 

Arsenic, Total 
Barlum, Total 
Berylllurn, Total 
Calcium, Total 
Cadmium. Total 
Cobalt, Total 
Chromium, Total 
Copper. Total 
Iron. Total 
Mercury, Tata 1 
Potassium, Total 
Lithim, Total 
Magnesium. Total 
Hangame, Total 
PIOlybdenLan, Tatal 
Sodium, Total 
Nickel, Total 
Lead, Total 
Arlt7’my, Total 
Sel cni um. Tatal 
Tin. Total 
Stront’ium. Total 
Thal 1 iwn, Total 
Vanadium, Total 
Zinc, Total 

I 

68 

REPORTING 
RESULT UNITS LIMIT 

10.0 u UG/L 
271 UG/L 

1.6 u 

0.20 u 

0.40 u 
0.50 u 

37. I 
13100 

588 
29.8 

1.3 

3. I. 

26.0 
51.1 

64.0 
21.7 
2.2 
1.8 u 

14.6 

2.3 tl 
2.5 

25.2. 

3310 

1140 

3200 

50300 

111 

10.0 
13.1 
1,6 
0.20 
0.20 
7 .6  
0.40 
0.50 

. 0.40 

16. 
, o y  

0.60 
1.2 
l . 4  
1.8 

’ 1.7 
0.20 ‘ . 2.3  
0.60 
0.60 
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FINAL CLOSE-OUT REPORT RF/RMRS-98-253.UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 9 

Asbestos Abatement Completion Document, Demolition Notification and 
Approvals 



Attachment 9 
RF/RMRS-98-253.UN 

MEMORANDUM 

To: Dorthea Hoyt 

From: Mike Schluterb 

Date: May 11, 1998 

Subject: 123 Project Close-out 

Dorthea, per your telephone message earlier today, I have compiled 
some documentation that I hope will assist you in your endeavor to close 
out this project. Enclosed, you will find the two demolition notifications 
th CDPHE, the clearance air sample results for both wings, and the 
memos I sent out that clears the areas for normal occupancy. 

In regards to buildings 113, 114 and 123S, the Asbestos Charcterization 
Report Addendum to Building 123 Inspection (RMRS, March 1998) details 
the extent of the asbestos present in these facilities. The only asbestos 
containing materials left in 11 3 and 11 4 are non-friable window putty 
and roofing materials, which do not have to be abated prior to 
demolition. Building 123s is a metal structure with no suspect asbestos 
containing materials present at the time of inspection. 

Please call me if you need additional information. 



MEMORANDUM 

To: Interested Parties, Buildi 

From: M.N. Schluterbusch 

Date: March I O ,  1998 
l5u.t- 

Subject: Clearance Air Sample Results, -West Wing 

Five clearance air samples acquired in the east wing of building 123 
under regulatory guidance of Colorado Department of Health and 
Environment Regulation #8 governing asbestos abatement clearance 
protocols indicate levels below 0.01 fibers per cubic centimeter or 70 
structures per square millimeter. As  such, this area is clear for normal 
occupancy and requires no respiratory protection for asbestos fibers. 

Please be aware that all standard building operations, protocols and 
procedures are still in force as directed by building management. 



DEM.OLITION NOTIFICATION -- Colorado 
This form quim 2 signatures aqd a $55 fea. hcompl& applications will bc returned. Qumtions7 Please d 692-3179. - -_ i 

Denver West Remediation 6 Construction 
C0mpm.y N.me 

steel: 3 wood: 1 

1819 Denver West'Drive, Bldg 26, Ste 20 
3- ii 

0th6l: 

East Side of Building 123 1952 
Evilding Ninu, tppllorblo) Y u r  h i l t  

State Highway 93 8 Cactus Ave 
Rocky Flats Environmental Tech Site 
8- . . 

* 1 Ced5 that I pOSSess curreat AHERA and state of Colorado cettification 85 an Asbsstos Building Inspsctor. I 
also Ceai€y that I have inspected the building to be demoIished, BS listed in the Demolition Site block, above, 
aarnpled dl suspixt materials (in accordance with AHBRA) and had &om analyzed for the presencs of 
asbestos, and to the best of my ability have determined that (rm appropriate box and sign in pen): 

: 

, 

Golden Jefferson co 8040 1 

303 -, 966-6598 3/9/98 CoaUlletiQp LW 3/15/98 
d s d i h  dan urd coinpkdoa daw 

BUILDING OWNER: 

United States Department of Energy 
Rocky Flats Environmental Tech Site 
NUM 

State Eighway 93 6 Cactus Ave. 
8tLtxl 

Golden co 8040 1 
city StllC zip Code 

1 303 I 966- 7000 
. fie 

RFETS, T130I Golden, CO 80401 
Mdmu * strl+ Z P  

505-80-5651 5/30/98 
Colorado tzauble # Rxpiratod Dett 

J 303 966-4215 
phorr 
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MEMORANDUM 

To: Interested Parties, Building 123 

Date: March 27, 1998 

Subject: Clearance Air Sample Results, West Wing 

Five clearance air samples acquired in the west wing of building 123 
under regulatory guidance of Colorado Department of Health and 
Environment Regulation #8 governing asbestos abatement clearance 
protocols indicate levels below 0.01 fibers per cubic centimeter or 70 
structures per square millimeter. As such, this area is clear for normal 
occupancy and requires no respiratory protection for asbestos fibers. 

Please be aware that all standard building operations, protocols and 
procedures are still in force as directed by building management. 



Specirjr type of materials used in the canstludirn of the buildinglstnrcture, and amount, in tons: 

OthW 

Denver West Remediation & Construction 
caupmy Nalns 

1819 Denver West Drive-B-26, Ste 200 
SUee( 

Golden co 80401 
ci4r Srrle zip- 

J 303 966-6598 
phoas 

United States Department o f  Energy 
Rocky Flats Environmental Tech Site 

Nuno 

State Highway 93 & Cactus Ave. 
lhccfc 

Golden CO 80401 
CiV Strle zipcoda 

1 303 1 966- 7000 
. eharr 

DEMOLITION Srw: 
West Side of Building 123 C 
Buildings 113, 114, 123s 1952-74 
Wing N~rw (8 applhble) Ysu l w t  

State Highway 93 h Cactus Ave. 
tsl Tnph . C i t e  

8111)5( . . 

Golden Jefferson CO 80401 
c;cy w 
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5TATE OF 
Roy Romer, Governor 
Patti Shwayder, Executive Director 

Dedicated to protecting and improving the health and environment of the people of Colorado 

4300 Cher Creek Dr. S. Laboratory and Radiation Selvices Division 
Denver, Cloorado 80246-1 530 
Phone (303) 692-2000 
Located in Glendale, Colorado 

h ttp:llwww.cdphe.state.co.us 

81 00 Lowry Blvd. 
Denver CO 80220-6928 
(303) 692-3090 

COLORADO 

Colorado Department 
of Public Health 
and Environment 

DEMOLITION APPROVAL NOTICE 
This approval notice is granted subject to Colorado Air Quality Control Commission Regulation No. 8, Part B ,  adopted 
September 19, 1996 and effective November 30, 1996, and the Air Quality Control Act C.R.S. 1982 & 1995 (25-7-101 and 
25-7-501 et seq). This notice signifies that the structure was inspected for asbestos and CFCs and the demolition contractor 
has properly notified the Colorado Department of Public Health pursuant to Regulation No. 8, Part B. THE ORIGINAL 
APPROVAL NOTICE MUST BE POSTED ON SITE AT ALL TIMES. 

As a contractor, you may have to obtain other demolition licenses and permits, depending on the requirements of the 
county and municipality in which the work is being performed. The Colorado Department of Public Health, Air 
Pollution Control Division strongly suggests that you check with county and municipal authorities in order to 
determine any other local buildinglpermitting requirements that must be met. 

This approval notice is valid from 03/09/1998 through 03/15/1998 
The actual scheduled work dates are from 03/09/1998 through 03/15/1998 

This approval notice has been issued to: For the location specified below: 

DENVER W. REMEDIATION & CONSTR 
1819 DENVER W. DR., #26 STE 200 
GOLDEN, CO 80401 GOLDEN 

BLDGS 113, 114, 123S, 123 
STATE HWY 93 & CACTUS AV 

JEFFERSON COUNTY 

Asbestos Building Inspector: MICHAEL N. SCHLUTERBUSCH 
State Certification Number: 505-80-5651, Expiration: 02/13/1998 
Phone Number: (303) 966-4215 
inspection Date: 03/10/1998 

Approval Issued on: 03/26/1998 
Record Number: 1585 
Notice Number: 98JE1355D- 
Amount Paid: $55 
Check Number: 300384 

Denver West Remediation 
and Construction, L.L.C. 

Immediately notifi the Asbestos Unit of project modifications by far at 782-0278 and the appropriate county health department 
by far. Project modifications include changes in the scope of work or the scheduled work dates. 

sdfiwtbaio\ 11/96 Nick 41690 Laura 61091 Rock Torrey H:\data\docs\forms\demo97.mst 



RFP-1325.02 (REV. 3/08) 
previoudy RF-46522 

Department of 

jl Rocky Flats Fielc 

CORRES. States Government 

DUE DATE 
ACTION 

APR 0,9 ?!396 

AMG0:AMD: SRS : 0686 1 

Approval for the Demolition of Buildings 113, 114, 123, and 123s 

Marvin Brailsford 
Vice President, Safeguards Security, Site Operations and Integration 
Kaiser-Hill Company, L.L.C. 

_ - -  m. 
After reviewing the require , ~ f the Department of Energy Order _ _  

-4300.1C for building 123, submitted February 20, 1997, and the revised 

4300. IC requirements for buildings 113, 114, 123s submitted 

March 13, 1998, the demolition of buildings 113, 114, 123, and 123s is 

hereby approved. 

Steven R. Schiesswohl 
Realty Officer 

Reviewed for Addressee 
Corres. Control RFP 

Ref Ltr. # 

cc: 
L. Lewis, AMGO, RFFO 
T. Lukow, AMD, RFFO 
S. Schiesswohl, AMD, RFFO 



Denver West Remediation 
and Construction. LLC. DWRC . . . mstorlng the envlmnment 

*A4 
@ 

181 9 Denver West Drive 
Building 26, Suite 200 
Golden, CO 80401 
Phone: (303) 215-1 103 
Fax: (303) 215-1450 

April 14, 1998 

Mr. Robert Johannes 
Colorado Department of Public Health and Environment 
4300 Cherry Creek South Drive 
Denver, CO 80246 

DEMOLITION NOTIFICATION FOR ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE; 
BUILDING 123 - WEST SIDE AND 113,114, 123s - 98-DWRC-365 

Denver West Remediation and Construction (DWRC) received a Demolition Approval Notice 
(No. 98JE1355D-) on March 30, 1998, for Buildings 113,114,123S, and 123. Per our 
conversation on April 9, 1998, you indicated that this permit was issued to take care of the West 
side of Building 123 and the ancillary buildings depicted on the notice. 0 
DWRC is anticipating a release to start demolition on the facility on April 15, 1998. The entire 
demolition effort is expected to proceed until the end of April. This letter is to inform you of our 
anticipated dates and fonvard the attached Demolition Notification for the west side of Building 
123 and Buildings 113, 114, and 123s. This letter and form will be attached to the Demolition 
Approval Notice as documentation. 

I 

If you have any questions, please contact me at (303) 966-8082. DWRC will keep you informed 
of any changes that may occur. Your help is appreciated. 

T. G. Bourgeois 
Manager, Construction Management 

TGB:mmc 

0 

cc: 
Bengel, Paul 
Dorr, Kent 
Records 



5TATE OF COLORADO 
Roy Rorner, Governor 
Patti Shwayder, Executive Director 

Dedicated to protecting and improving the health and environment of the p p l e  of Colorado 

HAZARDOUS MATERIALS AND WASTE MANAGEMENT DIVISION 
http://www.cdphe.state.co.us/hm/ 

Colorado Department 4300 Cher Creek Dr. S. 
Denver, Co7orado 80246-1530 
Phone (303) 692-3300 Phone (970) 248-71 64 of Public Health 

and Environment 

222 S. 6th Street, Room 232 
Grand Junction, Colorado 81 501 -2768 

F ~ x  (303) 759-5355 Fax (970) 248-71 98 

April 22, 1998 

Mr. Bill Fitch 
Building 123 Project Manager 
U.S. Department of Energy 
P.O. Box 928 
Golden, CO 80402-0928 

RE: 

Dear Mr. Fitch: 

Building 123 Demolition Plan Approval 

The Colorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division (the Division), has reviewed the Demolition Plan for Building 123 Demolition 
Project (hereafter called the Plan) submitted for the Rocky Flats Environmental Technology Site 
(RFETS) on February 17,1998. The Close-Out Radiological Survey Plan for the 123 Cluster has 
been provided to the Division. Currently, final surveys have been completed for the east-wing of 
Building 123 and Buildings 114 and 123s. Based on our review of the information provided, all 
remaining materials and structures within these buildings have met the unrestricted release standards, 
with the exception of the concrete slab. Contaminated areas within the slab have been sealed 
with a weather proof epoxy coating and covered with a steel plate. Final surveys for Building 113 
and the west-north wing of Building 123 have not been completed. As a result, the Site is not 
presently able to demonstrate that those remaining structures have met the unrestricted release 
standards. 

0 
4 ~ 

Although the sequence of areas to be demolished may have changed, based on our conversations with 
the Site, the remaining information in the Plan is accurate. The Division hereby approves the 
Demolition Plan for Building 123 Demolition Project. Although ultimate disposition of the slab is 
pending, demolition of the surrounding walls and roof can proceed. This approval, however, does not 
include Building 113 and the west-north wing of Building 123. Once the final radiological survey 
results have been provided to the Division for review, the Division will make a determination on the 
information. Once we have completed our review, we will issue our decision as to whether or not the 
Site can proceed with the demolition of these buildings. 

If you have any questions regarding this matter, please contact Chris Gilbreath at (303) 692-3371. 

D&D Project Coordinator 

cc: T. Rehder, EPA 
S. Gunderson, CDPHE 
D. Miller, AGO 
K. Dorr, Kaiser-Hill, T-130F 

0 



CORRES. CONTROL - 
DOE ORDER Y. 

UCNl 
UNCLASSIFIED 
CONFIDENTIAL 
Stwt I 

cc: 
Mike Erickson 

KAIS ER HILL 
c 0 hi P A  h') 

May 8, 1998 98-RF-02467 

Keith A. Klein 
Deputy Manager for Technical Programs 
DOE, WFO 

REQUEST FOR AUTHORIZATION TO COMMENCE DEMOLITION - AMP-085-98 

Ref: (a) K.A. Klein Itr ,  05078, to A. M. Parker, Environmental Readiness Evaluatjon, June 30, 1997 

Kaiser-Hill (K-H) is submitting written notification to the Office of the Assistant Manager for 
Environmental Compliance informing DOE that K-H is ready to proceed with the demolition of the 
remainder of the Building 123'cluster. 

In accordance with reference (a), K-H is requesting written notification to commence this work. 

If you have any questions on this matter, please contact Jill Bruse at extension 4807 or pager 212-3377. 

& W E  
Alan M. Parker 

Exempt per CEX-266-95 

IN REPLY TO RFP CC NO.: 

ACTION ITEM STATUS: 
PARTIAUOPEN n CLOSED 

LTR APPROVALS: 

'7 V Y S T  INITIALS: 
.L.' :wa 

RF46469 (Rev. 1/98) 

Kaiser-Hill Company, L.L.C. 
Cottriei- Address: Rocky Flats Environmental Technology Site, State Hwy. 93 and Cactus, Ro& Flats, CO SO67  * k!3.966.7000 
14fliIiii: Address: P.0 .  Box 464, Golden, Colorado 80402-0464 



United States Government Department of Energy 

Rocky Flats Field Office . . omemorandurn 
DATE: 

REPLY TO 
AITN OF: AMEC:ECD:MOE:03365 

SUBJECT: Approval to Proceed with Building 123 Demolition 

TO: Alan Parker, Vice President 
Closure Projects Integration 
Kaiser-Hill Company, L. L. C 

Your request ‘Letter, 98-RF-02467, Grd 5/8/98, subject as avove’ to commence Building 

123 Demolition is approved for the north and west wings. The Rocky Flats Field Office 

Environmental Readiness Evaluation (ERE) team will continue to monitor the project to 

ensure that start-up is smooth and that the post-start-up findings are closed. 
I 

Deputy Manager for Technical Programs 

cc: 
E. Kray, CDPHE 
R. Warther, DNFSB 
T. Weadock, EH-24, HQ 
J. Legare, AMEC, RFFO 
M. Weis, AMPA, RFFO 
D. Lowe, AME, RFFO 
B. Fitch, E m ,  RFFO 
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Attachment 10 
RF/RMRS-98-253.UN 

LO00000808 
-. 

PROPERTY CONTROL NUMBER L O ~ O O Q O  80 8- 

MANUFACTURENAME fl, 

THE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 101-42.1 102-4) 
Upholstered or Clothcovered items: (41 CFR 101-42&44.108.5) 

Chemicals: (41 CFR-42.1102-7) 
Weapons: (41 CFR 101.309-8) 

Software: (41 CFR 101-42) 
Batteries: (41 CFR 42) Safes: (41 CFR 101-42.1102-1) 

Cylinders (41 CFR 101-42.1 107-7) 
Flags: (41 CFR 101-45.1&46202) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.61 1 (2) the proeprty 
- 

described above has been destroyed under contract Kf/ 4/52 3-8 M c ,dated 9/!2J/P? 
%st? Orc/rr 8 

spel90 
Date 

DoT+hccc 1. k?& . .  

Name and Title of 6isinterested Witness 

,-. yfl. a--* A// L :>(":, 
Print Y5.e  md Title of Property Management 

Sigdture  bf Property of Property Administrator DATE 



- -  CERTIFICATE OF DESTRUCTION 
FOR 

GOVEXNMXm PROPERTY 

PROPERTY CONTROL NUMBER L ~BC 'OOQ ?. 3 2  

SERIAL NUMBER - //Y 
MANUFACTURENAME /c/A 

MODEL NUMBER M a x e r l /  Z/m,/< L<h~/j+ 

THE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 101-42.1102-4) 
Upholstered or Cloth-covered items: (41 CFR 101-4284.108.5) 

Iy Flags: (41 CFR 101-45.1&46202) 

Chemicals: (41 CFR-42.1102-7) 
Weapons: (41 CFR 101.309-8) 

Software: (41 CFR 101-42) 
Batteries: (41 CFR 42) Safes: (41 CFR 101-42.1102-1) 

Cylinders (41 CFR 101-42.1107-7) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.61 1 (2) the proeprty 
described above has been destroyed under contract XI/ 4/52 3% M c , dated 9/25/9? 

estruction Official 

5118l48 
stodian or Destruction Official Date 

Print ,&me and Title of Property Management 

0 B,Jh%g/A- 
Sigkature of Property of Property Administrator DATE 



CERTIFICATE OF DESTRUCTION 
FOR 

GOVERNMENT PROPERTY l~llillilHllllllilllll~lll~llllllll~llllll~llllllllll 
LO00000451 

PROPERTY CONTROL NUMBER L #&xm Ys/ - 

/a Lc/ ld,, 7 4 
- , .  SERIALNUMBER NA - . 3 

MANUFACTUE NAME /VA 

THE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 10142.1 102-4) 
Upholstered or Clothcovered items: (41 CFR 101-42&44.108.5) 
Batteries: (4 1 CFR 42) 

Y Flags: (41 CFR 101-45.18~46202) 
Cylinders (41 CFR 101-42.1 107-7) 

Chemicals: (41 CFR-42.1102-7) 
Weapons: (41 CFR 101.309-8) 

Software: (41 CFR 101-42) 
Safes: (41 CFR. 101-42.1102-1) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.611 (2) the proeprty 
described above has been destroyed under contract Xc/ 4/52 3% M c ,dated 9/25/97 

Z k k  Of&- 8 
L d  &UtZdRC 

truction Official 
1 

5)rs 
Signadre of P~&lkrty Custodian or Destruction Official Date 

Witness 

3-//g.S f 
Signature of D i s i n t d t e d  Witness DATE 

Pr in t  N+e and Title of Property Management 

Signafure of Property of Property Administrator DATE 



PROPERTY CONTROL NUMBER L #OOOO 807- 

S E W  NUMBER - - u,/A,I?G /23 S 

MANUFACTURENAME 

- . .  

THE FOLLOWING ARE EXCLUSIONS NOT AUTHORIZED FOR DESTRUCTION 
USING THIS CERTIFICATE 

Nuclear Materials: (41 CFR 101-42.1102-4) 
Upholstered or Cloth-covered items: (41 CFR 101-422k44.108.5) 

Gas Cylinders (41 CFR 101-42.1 107-7) 0 Flags: (41 CFR 101-45.1&46202) 

Chemicals: (41 CFR-42.1102-7) 
Weapons: (41 CFR 101.309-8) 

Software: (41 CFR 101-42) 
Batteries: (41 CFR 42) Safes: (41 CFR 101-42.1102-1) 

Destruction of the above must be requested under separate letter to the Dyncorp of 
Colorado, Inc., Property Administrator 

Under the provision of the Federal Acquisition Regulation, Paragraph 45.611 (2) the proeprty 
described above has been destroyed under contract M 9/52? SF-B M c ,dated 9/25/97 

ZZsk &de- 8 k~ GUTMEk 

51 19\98 
todim or Destruction Official Date 

Dor+hm 1. ALL+ 

S// d?g' 
DATE' ' 

Tfl- 47 / l 4 & f l A J  

Print w e  *ad Title of Property Management 

5-18 -543 
DATE 



FINAL CLOSE-OUT REPORT RF/RM RS-98-253. UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 11 

Soil Sampling and Analysis Plan to Characterize 

Individual Hazardous Substance Sites (IHSS) 121 and 148 

at 

Building 123 



Attachment 11 
RFIRMRS-98-253.UN 

. . .protecting the environment 

R FIR M R S -9 7-0 23 

Soil Sampling and Analysis Plan 
to Characterize 

Individual Hazardous Substance Sites (IHSSs) 
121 and 148 

at Building 123 

~~~~~~~~ 10% * ~~~y 

Rocky Mountain Remediation Services, L. L. C. 

REVISION 1 

MAY 1998 



SOIL SAMPLING AND ANALYSIS PLAN 
TO CHARACTERIZE 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES (IHSSs) 
121 AND 148 

AT BUILDING 123 

REVISION 1 

MAY 1998 

This Sampling anfl Analysis Plan has been reviewed and approved by: 

C. L. Guthrie, h M R S  Project Manager Date  

.. / &c-&g&& 5- 7-9s 
Mark Brooks, RMRS Quality Assurance Date  

$ - / I -  3 8  
John Miller, Radiological Engineering Date 

0 
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Soil and Water Database 
Radiological Control Technician 
Rocky Flats Cleanup Agreement 
Rocky Flats Environmental Technology Site 
RCRA Facility Investigation/Remedial Investigation 
Rocky Mountain Remediation Services, L.L.C. 
Relative Percent Difference 
Sampling and Analysis Plan 
Standard Operating Procedures 
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trichlorofluoromethane 
Target Compound List 
total organic carbon 
treatment, storage, and disposal facility 
uranium 
under building contamination 
volatile organic compound 

LIST OF APPLICABLE STANDARD OPERATING PROCEDURES (SOPS) 

@ Identification Number Procedure Title 

2-G32-ER-ADM-08.02 Evaluation of ERM Data for Usability in Final Reports 

2-S47-ER-ADM-05.15 

5-21 000-OPS-FO.03 

5-21 000-OPS-FO.06 

5-21 000-OPS-FO.10 

5-21 000-OPS-F0.13 

5-21 000-OPS-F0.15 

Use of Field Logbooks and Forms 

General Equipment Decontamination, Section 5.3.1, Cleaning Steel 
or Metal Sampling Equipment Without Steam in the Field 

Handling of Personal Protective Equipment 

Receiving, Labeling, and Handling Environmental Containers 

Containerization, Preserving, Handling and Shipping of Soil and 
Water Samples 

Photoionization Detectors and Flame Ionization Detectors 

5-21 000-ER-OPS-GT.O1 

5-21 000-ER-OPS-GT.06 

5-2 1 000- E R -0 P S-GT .39 

4-U50-REP-1006 

Logging Alluvial and Bedrock Material 

Monitoring Wells and Piezometer Installation 

Push Subsurface Soil Sampling 

Radiological Characterization of Bulk or Volume Materials 

RM-06.02 ~~ ~~ 

RM-06.04 

Records Identification, Generation and Transmittal 

Administrative Record Document Identification and Transmittal 
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SOIL SAMPLING AND ANALYSIS PLAN 
TO CHARACTERIZE 

INDIVIDUAL HAZARDOUS SUBSTANCE SITES (IHSSs) 

AT BUILDING 123 
121 AND 148 

1.0 INTRODUCTION 

1.1 PURPOSE 

The purpose of a Sampling and Analysis Plan (SAP) is to characterize the presence or absence 
of hazardous and/or radioactive contamination in the soil beneath the Building 123 concrete slab, 
leaks adjacent to selected sumps, process waste lines, and pits, localized spills and the general 
condition of the surrounding grounds. The goal of the field investigation is to determine the 
presence of contamination in the soil to support the decontamination and demolition of Building 
123 and fulfill criteria defined by the Proposed Action Memorandum (PAM) for the 
Decommissioning of Building 723 (RMRS 1997a). 

The objective of the SAP is to define specific data needs, sampling and analysis requirements, 
data handling procedures, and associated Quality Assurance/Quality Control (QNQC) 
requirements for this project. All work will be performed in accordance with the Rocky Mountain 
Remediation Services, L.L.C. (RMRS) Quality Assurance Program Description (QAPD) (RMRS 
1997b). ’ 1.2 BACKGROUND 

Building 123 is located on Central Avenue between Third and Fourth Streets at the Rocky Flats 
Environmental Technology Site (RFETS, Figure 1-1). The Building 123 area encompasses 
overlapping IHSSs 121 and 148 and a portion of RCRA Unit 40 (Figure 1-2). 

Four (4) associated Potential Areas of Contamination (PACs), 100-601, 100-602, 100-603, and 
100-61 1 have been identified in the RFETS Historical Release Report (HRR, DOE 1992c). The 
PACs were established as the result of documented spill incidents. 

Unconfirmed reports of contaminant spills have been indicated in interviews with building 
employees. In the late 1960’s or early 1970’s a cesium-contaminated liquid was spilled on the 
concrete floor in Room 109C (Figure 1-2). The floor was immediately sealed to immobilize the 
contamination. No further action was initiated to address consequences of the spill. 

1.2.1 IHSS 121 

IHSS 121 consists of RCRA Unit 40 underground Original Process Waste Lines (OPWLs) P-1 , 
P-2, and P-3, which were designated in the Final Phase / RCRA Facility lnvestigation/Remedial 
lnvestigation (RFl/ff/) Work Plan For Operable Unit 9 (DOE 1992a). The area has also been 
identified as PAC 000-121 in the HRR. The OPWL system constitutes former Operable Unit No. 
9 (OU 9) and RCRA Unit 40, the plant-wide process waste system comprised of tank and 
underground pipelines constructed to transport and temporarily store process wastes from point 
of origin to on-site treatment and discharge points. 
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All process waste generated from 1952 to 1968 was transferred from Building 123 to Building 441 
through line P-2, which ran below the west side of the east wing before exiting at the southeast 
corner of the building. In 1968 the east wing was extended about fifty (50) feet to the south. 
Prior to the building addition, two manholes (MH-2 and MH-3, Figure 1-2) were constructed and 
the line was extended south to MH-2, then east to MH-3, and north to MH-4, before assuming the 
original path at P-2. The extension was designated as P-3. One manhole was abandoned and 

. covered by the building addition. In 1972, a west wing was constructed, extending south from 
the northwest corner of the original building. Prior to construction of the wing, line P-I was 
installed to transfer waste to manhole MH-1, then east to a junction with P-3 at MH-2 (Figure 1-2). 
The lines transferred the following process waste from Building 123: 
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e Acids: nitric acid (HNO,), hydrofluoric acid (HF), sulfuric acid (H2S04), hydrochloric acid 

Bases: ammonium hydroxide (",OH) and sodium hydroxide (NaOH); 

Solvents: acetone, alcohols, cyclohexane, toluene, xylenes, triisooctomine, and ether; 

acetic acid (C2H402), and perchloric acid (HCIO,); 

e 

e 

e Radionuclides: various isotopes of plutonium (Pu), americium (Am), uranium (U), and 
curium (Cm); 

e Metals: beryllium (Be) (trace amounts); and 

Others: ammonium thiocyanate, ethylene glycol, and possible trace amounts of e 

polychlorinated biphenyls (PCBs) (DOE 1992a). 

In 1982, P-2 and P-3 were abandoned and plugged with cement. In 1989 the process waste 
transfer system was upgraded, including removal of the east-west section of P-I between MH-2 
and MH-3. The north-south section of P-1 between Building 123 and MH-1 was converted to the 
new process system. Three large, interconnected concrete sump pit areas were installed in 
Rooms 156, 157, and 158 to accommodate process waste system backup. Pipe was installed 
connecting MH-1 to Valve Vault 18. A second building addition was also made to the south end 
of the east wing, partially overlying line P-3 (Figure 1-2). 

Currently, all process waste throughout Building 123 is collected in floor sumps. Each sump 
collects and temporarily stores liquid waste which is then pumped through overhead lines into a 
main floor sump in Room 158. The waste is then gravity-fed through P-1 to Valve Vault 18, then 
to underground Tank T-2 (Tank 853) at Building 428, and finally to Building 374 for treatment 
(Figure 1-2). 

1.2.2 IHSS 148 

0 

A detailed characterization of former Operable Unit No. 13 (OU 13) was conducted from 
September 1993 to February 1995 as part of a Phase 1 RCRA RFVRI. The characterization 
included high-purity germanium (HPGe) surveys, vertical soil profiles, surface soil sampling and 
soil gas surveys. The investigation identified an area of reported small spills of nitrate-bearing 
wastes along the east side of Building 123 and a potential for soil contamination beneath the 
building due to possible leaks in OPWL P-2. The area was established as IHSS 148 and 
detailed in the Final Phase I RWRl Work Plan for Operable Unit 13 (DOE I992b). The area has 
also been identified as Under Building Contamination (UBC) 123 and PAC 100-148 in the HRR. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight (8) radionuclides. Eleven (1 1) analytes exceeded background 
limits at a minimum of one sample location throughout IHSS 148. Constituents that exceeded 
minimum detection levels or activities are indicated in Table 1-2. 0 



Soil Samples Collected during Surface Soil Survey at IHSS 148 

Constituents Detected Maximum Background Tier I1 Soil Action 
Above Minimum Concentration Limits" Levelsb 

Detection Levels or 
Activities 

C h rom I u m 95.6 mg/kg 24.9 mg/kg 4860 mglkg 

Cobalt 28.7 mglkg 24.8 mglkg 123,000 mg/kg 

Copper 43.4 mglkg 27.3 mglkg 81,800 mglkg 

Lead 165 mg kg 61.4 mg/kg 1000 mgkg 

Nickel 52.4 mgkg 26.8 mgkg 40,900 mgkg 

Strontium 94.7 mgkg 90.1 mg/kg >1,000,000 mgkg 

Zinc 1,220 mg/kg 86.6 mgkg >1,000,000 mgkg 

Americium 241 0.1 97 f 0.032 0.0227 pCi/g 38 pCi/g 

Plutonium 239' 240 0.1 69 k 0.04 pCi/g 0.066 pCi/g 252 pCi/g 

Uranium 2m234 2.04 k 0.396 pCi/g 2.253 pCi/g 307 pCi/g 

U ranium-ns 2.14 f 0.309 pCi/g 2.00 pCi/g 103 pCi/g 

pCi/g 

- 

a Source: DOE 1995, Geochemical Characterization of Background Surface Soils: Background Soils 
Characterization Program, May. 

on office worker exposure to soil; radionuclide action levels are based on annual dose limits. 
Source: DOE 1996, Final Rocky Flats Cleanup Agreement, July. Metal analyte action levels are based 

Result indicates total chromium (chromium Ill + chromium VI). 
Result indicates chromium VI only. Action level for chromium Ill is >1,000,000 mg/kg. 



SOIL SAMPLING AND ANALYSIS PLAN RF/RMRS-97-023 
TO CHARACTERIZE INDIVIDUAL 

121 AND 148 AT BUILDING 123 

The soil-gas survey was conducted on a 25-foot grid in accordance with the 041 3 RFI/RF (DOE 
1992b) work plan. Samples were analyzed in the field using Gas Chromatography Mass 
Spectrometry (GUMS). Sixty-four (64) soil-gas locations were sampled during the survey. 
Thirteen (1 3) samples contained volatile organic compound (VOC) levels in excess of the 1 pg/ L 
method detection limit. Benzene, toluene, ethylbenzene, and xylene (BTEX) fuel constituents 
were detected in samples collected from the perimeter of Building 123 and within the east and 

. west wings of the building. Trichlorofluoromethane (TCFM) was detected in nine samples 
distributed throughout the IHSS 148 area at levels up to 2.6 pg/ L. Tetrachloroethene (PCE) was 
detected at 1.5 pg/ L in a sample collected to the east of Building 123. The presence of organic 
extraction constituents is consistent with unconfirmed reports that such liquids used in radionuclide 
analyses were occasionally disposed onto the soil surface outside of Building 123 and allowed to 
evaporate. Analyses results indicate that subsurface infiltration precluded full evaporation. 

1.2.3 

The Building 123 area encompasses a portion of RCRA Unit 40, which includes all active 
overhead and underground and process waste lines in and around Building 123. No other RCRA 
unit exists within the Building 123 area. A plan for partial closure of RCRA Unit 40 will be written 
to characterize and manage all active OPWLs associated with Building 123, as all abandoned 
lines were properly decommissioned prior to implementation of RCRA regulations. 
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Resource Conservation and Recovery Act (RCRA) Unit 40 

1.2.4 

PACs 100-601, 100-602, 100-603, and 100-61 1 were identified in the HRR, and involve potential 
impact to the soils surrounding Building 123. All of the four (4) PACs are located in Figure 1-2. 
The following outlines the nature of each PAC by describing the occurrence, constituents 
released, and response to the occurrence. 

PAC 100-601, Phosphoric Acid Spill 

On April 13, 1989, two five-gallon plastic containers of phosphoric acid, which were among other 
containers of waste chemicals awaiting disposal in a storage cabinet outside of Building 123, 
deteriorated and leaked a portion of the contents onto the paved ground surface. Approximately 
one gallon of 1, 2 ethylhexyl phosphoric acid leaked from the containers. At the time the release 
was detected, approximately eight ounces of the liquid were present on the ground within the 
vicinity of the cabinet. The spill was contained and the remaining liquid was properly disposed. 
No further action was required to address consequences of the spill. 

Potential Areas of Contamination (PACs) 

PAC 100-602, Process Waste Line Break 

On April 13, 1989, Valve Vault 17, located on Cottonwood Avenue between Building 443 and 
444, was found to be flooded with approximately 1,200 gallons of aqueous waste. Subsequent 
investigation indicated that the source of the waste was a break in the active portion of P-1 in 
manhole MH-1 (Figure 1-2). Leakage from the break had migrated into bedding material 
surrounding the pipe and ultimately reached Valve Vault 17 through either pipe bedding materials 
(Le., soils) or a PVC electrical conduit. The release also migrated into a section of the OPWL 
network. Discharge of Building 123 process waste into the broken line was discontinued on 
April 18, 1989, five days after the initial detection of release at Valve Vault 17. The potentially 
affected area includes the active process waste line between MH-2 and Valve Vault 18; the 
process waste line between Valve Vault 18 and Valve Vault 17, soils surrounding Valve Vault 18 
and Valve Vault 17, and OPWL P-3 between MH-2 and MH-3. In July 1989, groundwater 
containing blue dye used several months earlier to trace the release was observed seeping into 
excavations around Valve Vault 18. 
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The release consisted of Building 123 process waste. An estimate was made of types and 
quantities of materials released to the environment during the five-day period between detection 
of the release and diversion of Building 123 wastes from the broken line. The estimate was 
based on typical daily quantities of wastes discharged from Building 123. 

Rev. 1, Page 7 of 20 @ HAZARDOUS SUBSTANCE SITES (IHSSs) Date Effective: 05/20/98 

0 25 gallons urine; 

e 1.5 Ibs. ammonium thiocyanate; 

e 

0 
12.5 gallons nitric acid (concentration unknown); 
20 gallons hydrochloric acid (concentration unknown); 

1 .O Ibs. ammonium iodide; and 
2.5 Ibs. ammonium hydroxide (concentration unknown). 

e 
0 

The above wastes would have been diluted in approximately 2,000 gallons of tap water. 

Minor amounts of naturally-occurring uranium were detected in soil and water samples collected 
after the release. Alpha activity up to 140 pCi/L was recorded in samples of the waste from 
Valve Vault 17. One water sample from MH-2 also contained eight percent ethylene glycol. Soil 
sampling was conducted to determine the source and extent of the release (See Section 1.2.2). A 
temporary surface line was installed, and a replacement underground line was installed in 1989 as 
part of the process line upgrades. Since the affected areas were located near existing IHSSs 
scheduled for investigation and remediation activities, no cleanup was initiated. Water and soil 
samples collected for several weeks after the release indicated that contamination levels (nitrates, 
chlorides and pH) decreased steadily after the broken line was bypassed. 

PAC 100-603, Bioassay Waste Spill 

On June 9,1989, OPWL P-1 was under excavation and replacement due to a break in the line 
(PAC 100-602). The excavated end of the broken line as temporarily capped with a plastic bag, 
and Building 123 process waste was rerouted to bypass the broken line. A pump used to 
reroute the waste failed and allowed the waste to overflow into the broken line. A portion of the 
waste leaked around the plastic bag and into the excavation. The release was confined to the 
excavation. 

0 

The release consisted of bioassay waste containing hydrochloric acid and nitric acid. The waste 
exhibited a pH of approximately 1. The waste may also have contained urine, and up to a 
combined total of 1.5 gallons of ammonium thiocyanate, ammonium iodide and ammonium 
hydroxide. The estimated maximum volume of the spill was 30 gallons. The released material 
commingled with rainwater in the excavation. 

Potential flow from the excavation was contained with earthen berms. Approximately 100 gallons 
of rainwater contaminated by the spill were neutralized, pumped from the excavation, and 
transferred to the process system for treatment in Building 374. Samples were collected to 
evaluate the spread of contamination. Results indicated that contamination was restricted to the 
excavation within eight feet of Building 123. No further action has been initiated. 

PAC 100-61 1 ,  Building 123 Scrubber Solution Spill 

On November 7, 1989, an inoperative pump in the Building 123 process waste transfer system 
caused the Building 123 Scrubbers 1 and 3 to overflow, spill scrubbing solution into a bermed 
area outside of the building and into three sump pits in Rooms 156, 157, and 158 (Figure 1-2). All 
of the spilled solution was contained within secondary containment structures, and none of the 
solution was believed to have impacted the environment. The pits were pumped out and the 
concrete liners properly sealed. The transfer pump failure was determined to be the result of 
blockage caused by glass filtering wool. 
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The scrubbing solution consisted primarily of water and was used to scrub acids and salts used 
in Building 123. Approximately 50 gallons were released to the bermed area, and several 
hundred gallons were contained in the three sump pits. Analysis indicated that the solution 
contained in the bermed area exhibited a pH of 1.6; the solution in the three pits indicated a pH of 
6.0. All spilled materials were contained and transferred into the Building 123 process waste 
transfer for eventual treatment at Building 374. 

1.3 GEOLOGY 

The local geologic setting includes an industrial area that has been gradually developed. The 
natural soils have been disturbed and replaced by fill during installation of the OPWLs and 
covered by pavement and structures including Building 123. The soils, fill, pavement, and 
structures are underlain by Rocky Flats Alluvium which averages about 38 feet in thickness and 
is composed of poorly to moderately sorted clay, silt, sand, and gravel. The Cretaceous 
Arapahoe Formation underlies the superficial material and is mainly claystone and silty claystone 
with sandstone bodies present. Groundwater exists below the site at a depth of approximately 
12-1 7 feet and flows in a generally eastward direction. 

2.0 SAMPLING RATIONALE 

Historical information detailed in Section 1.2 provides general indications of the types of 
compounds anticipated at each IHSS, and was used to develop a systematic sampling strategy 
for this investigation. The sampling rationale is based on historical data. Sample points were 
selected at biased locations and randomly at other areas. Preliminary sampling will be restricted 
to soils underlying and surrounding Building 123. 

The following conditions were considered in the development of the sampling strategy: 
0 

0 The operating history of Building 123 suggests that contaminants may have been 
released into the environment; 

0 The physical and chemical properties of the contaminants suggest a chronic presence if 

Historical data indicate the presence of contaminants in quantities above the maximum 

released into the environment; and 

background concentrations defined by Site Procedure 4-U50-REP-1006, Radiological 
Characterization of Bulk or Volume Materials and the Background Geochemical 
Characterization Report (DOE 1993). 

0 

The conceptual models of contaminant migration involve percolation downward through the 
vadose zone (generally less than 10 feet thick) to the water table. The groundwater flow in this 
area is predominantly to the northeast. Contaminants may volatilize or biodegrade before 
reaching the shallowest groundwater zone. Contaminant concentrations are also reduced by 
dispersion during migration through the porous Rocky Flats Alluvium. Paved portions of the 
Building 123 area provide an additional impedance to contaminant migration, as precipitation is 
diverted to the storm water drainage system instead of percolating through the ground surface 
(DOE 1992b). 
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3.0 DATA QUALITY OBJECTIVES (DQOs) 

The U. S. Environmental Protection Agency (EPA) has established a process to direct Superfund 
decision-making as the basis for developing DQOs. DQOs are designed to ensure that the 
type, quantity, and quality of environmental data used in decision making are appropriate for the 

. intended application. Data requirements to support this project were developed and are 
implemented in the project using criteria established in Guidance for the Data Quality Objective 
Process, QNG-4 (EPA 1994). 

The data quality objective process consists of seven steps and is designed to be iterative; the 
outputs of one step may influence prior steps and cause them to be refined. Each of the seven 
steps are described below for the investigative area in Figure 4-1. The data collected from this 
investigation will be compared to the Tiers I and I I  action levels of the Rocky Flats Cleanup 
Agreement Action Levels and Standards Framework for Surface Water, Groundwater and Soil to 
determine if remediation is necessary for the Site. 

3.1 STATE THE PROBLEM 

Previous investigations of the Site have identified various types of contamination that have either 
spilled the soil or leaked from various process lines and/or sumps. The purpose of this 
investigation is to determine the presence or absence of hazardous and/or radioactive 
contamination in the soil and impacting groundwater beneath the Building 123 concrete slab, leaks 
adjacent to selected sumps, process waste lines, and pits, localized spills and the general 
condition of the surrounding grounds. 

3.2 IDENTIFY THE DECISION 

3.2.1 Soils 

Decisions required to be made using the data collected for subsurface soils include: 

0 Do activities of radiological contaminants in soil along process waste lines, sumps and pits 
exceed the RFCA Action Levels? 

Do VOCs, semi-VOCs, metals, PCBs, Total Organic Compounds and nitrate exceed the 
RFCA Action Levels? 

3.2.1 Groundwater 

Decisions required to be made using data collected for contaminants impacting groundwater 
include: 

NOTE: An independent groundwater SAP will be developed by Environmental Restoration (ER) 
to evaluate the impact, if any, to groundwater in the Upper Hydro-Stratigraphic Unit Alluvial 
materials and is not within the scope of this SAP. However, this data along with the soil sampling 
data will be used by ER to evaluate and rank IHSSs 121 and 148. 

Do contaminants of concern impact groundwater above the RFCA Action Levels? 

3.3 IDENTIFY INPUTS TO THE DECISION 

Inputs to the decision include radiochemical and chemical results from subsurface soil and 
groundwater samples for comparison to RFCA Action Levels. Analysis will be performed as 0 outlined in Table 4-4. 
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The investigative boundaries and rationale are detailed in Section 4 of this SAP. 

3.5 DECISION RULE 

If the radiochemical activities or chemical concentrations in the subsurface soil exceed RFCA 
Action Levels for subsurface soil and groundwater, an evaluation, remedial action or management 
action is required. 

3.6 DECISION LIMITS 

Decision on further investigation will be based on Environmental Restoration Ranking and 
additional characterization, if required, will be based upon the analytical results. The sample 
locations were based on previous investigations, spills identified in the HRR, and the location of 
OPWLs and RCRA process lines. Groundwater monitoring will be performed in accordance with 
the RFETS Integrated Monitoring Plan (DOE 1997d). 

4.0 SAMPLING ACTIVITIES 

4.1 Sample Location and Frequency 

The sampling event will focus on the soils underlying and surrounding Building 123 as indicated in 
Figure 4-1. Subsurface soils will be sampled to a total depth of six (6) feet as described in 
Section 4.3, as historical data indicates that the presence of contaminants below this depth is 
unlikely (DOE 1992b). However, evaluation of sample analyses results may indicate a potential 
for groundwater contamination. 

0 
Forty-six (46) locations will be sampled: six (6) will be collected immediately beneath the building 
slab at a depth of approximately one foot; twenty (20) will be located underneath the building 
slab at a depth of approximately six feet; and twenty-two (22) will be located in areas 
surrounding Building 123 (Figure 4-1). Locations were determined with respect to underground 
OPWLs and paved and unpaved areas. The investigation will focus on the following areas: 

0 Unpaved areas along the east side of Building 123, to further characterize potential areas 
of volatile organic constituent contamination; 

0 Underground OPWLs beneath and to the south of Building 123; 

Points at which the overhead waste process lines enter the subsurface at the south end 0 

of the west wing of Building 123; 

0 PACs; 

0 Locations of process waste sumps, waste pumping stations, and OPWL junctions and 
~ 

elbows. 

0 Random samples will be used to characterize the remainder of the Building 123 area. West 
side) According to Final Phase I RFl/t?I Work Plan for Operable Unit 13, 100 Area (DOE 
1992) and personnel interviews, no contaminant spills or leaks have been reported in 
these areas, therefore, boreholes will be drilled at 50 foot intervals along the west 
boundary of the building. 
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Area of Concern 

Unpaved Areas 

Table 4-1 Samdina Reauirements 

Reason # of Dept hllnterval 
Samples 

Potential VOC contamination 3 6 feet 

OPWLS 

lines 
Underground Process waste 

Potential contamination 14 6 feet 

Potential contamination 3 1 foot 

PACs 

Sumps, pump stations, 
junctions, elbows 

Potential contamination 3 6 feet 

Potential contamination 10 6 feet 
3 1 foot 

Soil sample will be collected at each location, which will consist of one VOC grab sample and the 
remaining samples will be a composite of the entire core. Figure 4-1 indicates total depths of 
each core. Locations outside of Building 123 will be sampled to a total depth of six (6) feet. 
Locations within the Building 123 perimeter near waste pumping stations, sumps, and junctions 
will also be sampled to a depth of six (6) feet, as building as-built drawings indicate that the 
pipelines exist at a maximum depth of five (5) feet, and leaks associated with underground lines 
characteristically migrate downward. All remaining locations will be sampled immediately beneath 
the building slab (approximately one foot below slab surface) in areas near sumps and sites of 
historical spills to address potential migration of the process wastes through concrete. 

Surface soil sampling will not be performed under this scope of work. However, surface water 
will be collected as runoff from the site at sampling locations along Central Avenue and will be 
monitored under the Integrated Monitoring Plan (IMP). 

0 

Random sampling (west 10 6 feet 
side) 

J 
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Figure 4-1 Soil Sampling Locations 
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The site standard sample numbering system will be implemented in this project. A simple, unique, 
alphanumeric location code will be assigned to each sample while in the field. Prior to sample 
collection, each sample location will be established using tape and compass. Sample locations 
outside Building 123 will be marked with a reference flag or stake; locations on the building slab 

. will be marked with fluorescent spray paint. Sample numbers (Le., 98AOOOX.OOX.OOX) will be 
assigned to the project by the Analytical Services Division (ASD). In preparation of the final 
report, a matrix will be developed to correlate the individual sample numbers to location codes. 

4.3 SAMPLE COLLECTION 

Sample depths will be reached using a GeoprobeO truck-mounted hydraulic ram in accordance 
with Site Procedure 5-21 000-ER-OPS-GT.39, Push Subsurface Soil Sampling. Soil cores will be 
recovered continuously in two-foot increments using a 1 -inch diameter by 24-inch long stainless 
steel-lined California core barrel. Recovered soil will be placed into a stainless steel bucket until 
the desired depth is reached, at which time the soil will be composited by hand using a stainless 
steel trowel. However, VOC samples will be collected as grab samples and not composited. 
Cores will be monitored with a Flame Ionization Detector (FID) or a Photoionization Detector (PID) 
in accordance with Site Procedure 5-21 000-OPS-F0.15, Photoionization Defectors and Flame 
lonization Detectors for health and safety purposes. 

Locations beneath the building slab will be sampled by coring through the slab with a handheld, 
rotary-type concrete corer to access the underlying soils. The procedures used for coring are 
outlined in RF/RMRS-97-125.UN, Concrete Sampling and Analysis Plan to Characterize the 
Building 123 Slab. This procedure will be modified to describe sampling through the slab prior to 
sampling activities taking place. Resulting holes will be properly back-filled with granular 
bentonite. 

0 
A Radiological Control Technician (RCT) will scan each sample with a Field Instrument for the 
Detection of Low Energy Radiation (FIDLER). Equipment will also be monitored for radiological 
contamination during sampling activities. All sampling equipment will be decontaminated with an 
alconox solution, and rinsed with deionized water, in accordance with Environmental Management 
Department (EMD) Operating Procedure 5-21 000-OPS-FO.03, General Equipment 
Decontamination, Section 5.3. I ,  Cleaning Steel or Metal Sampling Equipment Wifhout Steam in 
the Field. All other sampling equipment will include standard items such as chain of custody seals 
and forms, logbooks, etc. The cores will be visibly inspected for signs of contaminant staining, 
then visually logged by the field geologist as per Site Procedure 5-21 000-ER-OPS-GT.01, 
Logging Alluvial and Bedrock Material. Additional samples will be collected if cores exhibit visible 
evidence (staining, odors, etc.) of contamination at shallower depths. 

Three (3) field duplicates will be collected to represent at least 5% of the sample batch to provide 
adequate information on sample variability, as defined in Guidance for Data Qualify Objectives 
Process (EPA 1994). 

Sample points will be surveyed for location and elevation using Global Positioning System 
(GPS) equipment to ensure accuracy in data plotting. 

Health and safety requirements will be specified in an addendum to the Building 123 
Decommissioning Project Health and Safety Plan (RF/RMRS-97-022). Personal protective 
equipment (PPE) and air monitoring requirements, and hazard assessments not otherwise defined 
in the Building 123 PAM will be addressed in the addendum. 
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4.4 Sample Handling and Analysis 

Samples will be handled according to Environmental Management Department (EMD) Operating 
Procedures Volume/ Field Operations, OPS-FO. 1 3, Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples, Volume I ,  and OPS-FO.10, Receiving, Labeling, and 
Handling of Environmental Containers. 
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Table 4-4 indicates analytical requirements. Samples will be submitted to an offsite, EPA- 
approved laboratory for analysis under a 30-day result turnaround time. 
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Analysis 

Target Analyte 
List (TAL) 
Metals 

Target 
Compound 
List (TCL) 
Volatiles 

TCL Semi- 
Volatiles 

Table 4-4 Analvtical Reauirements for Soil San 

Medium 

Soil 

Soil 

Soil 

Number of 
Samples 

46 samples 
3 duplicates 
3 rinsates 

46 samples 
3 duplicates 
3 rinsates 

46 samples 
3 duplicates 

E PA 
Method 

EPA 
601 0 

EPA 
8260A 

EPA 
8270B 

3 rinsates 

2 (two) 125 ml 
wide-mouth 
glass teflon-lined 
jar 

1 (one) 250 ml 
wide-mouth 
teflon-lined jar 

Cool, 4" C 

Cool, 4" C 

Total Organic Soil 46 samples EPA 1 (one) 250 ml 
wide-mouth 
teflon-lined jar 

1 (one) 250 ml 
glass jar 

Cool, 4" C 

Cool, 4" C Nitrates 

wide-mouth 
glass jar 

Soil 46 samples EPA 300 
3 duplicates Methods 
3 rinsates 

1 (one) 100 ml 
glass jar 

1 (one) 250 ml 

7 days 

Cool, 4" C 180 days 

None 180 days 

7 days 
until 
extraction, 
40 days 
after 
extraction 

Gross 
AlphdGross 
Beta 

Soil 46 samples EPA 
3 duplicates 931 0 
3 rinsates 

7 days 
until 
extraction, 
40 days 
after 
extraction 

2 days 

lsotopics 

U2%, Am241, 
(U23/2", u2=, 

Pu239/2 40) 

Soil 
glass jar 

46 samples 
3 duplicates 
3 rinsates 

I 

1 (one)250ml I None I 180 days 
glass jar 

NA" 

" No EPA-approved method is currently in place for isotopics analysis. However, guidance is provided in 
procedures defined in Environmental Monitoring Support Laboratory (EMSL)-LV 0539-1 7, Radiological 
and Chemical Analytical Procedures for Analysis of Environmental Samples, March 1 979. 

GEUTNEi 
Spectroscopy 

Soil 46 samples NA" 
3 duplicates 
3 rinsates 
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5.0 DATA MANAGEMENT 

A project field logbook will be created and maintained by the project manager or designee in 
accordance with Site Procedure 2-S47-ER-ADM-05.15, Use of Field Logbooks and Forms. The 
logbook will include time and date of all field activities, sketch maps of sample locations, or any 
additional information not specifically required by the SAP. The originator will legibly sign and 
date each completed original hard copy of data. A peer reviewer will examine each completed 
original hard copy of data. Any modifications will be indicated in ink, and initialed and dated by the 
reviewer. Logbooks will be controlled through Document Control. 

Data for this project will be received from the laboratories in an Electronic Disc Deliverable (EDD) 
and archived in the Soil and Water Database (SWD). This information will be provided to Kaiser- 
Hill (K-H) Analytical Services Division (ASD) and the SWD will be identified as the “Owner “of 
the data in the K-H database. Analytical results will be compiled into a sampling and analysis 
report. 

- 

6.0 QUALITY ASSURANCE 

Analytical data collected during this sampling and analysis will be evaluated using the guidance 
established by the Rocky Flats Administrative Procedure 2-G32-ER-ADM-08.02, Evaluation of 
ERM Data for Usability in Final Reports. This procedure establishes the guidelines for evaluating 
analytical data with respect to precision, accuracy, representativeness, completeness, and 
comparability (PARCC) parameters. Data validation will be performed according to the RFETS 
Analytical Project Office (APO), Analytical Services Performance Assurance Group procedures, 
but will be done after the data is used for its intended purpose. Analytical laboratories supporting 
this task have all passed regular laboratory audits by the APO. 

6.1 QUALITY ASSURANCE PROGRAM 

The RMRS Quality Assurance Program describes how RMRS implements the requirements of 10 
CFR 830.1 20 through the RFETS site QA Program. Project specific organizational responsibilities 
must be identified. 

6.2 TRAINING REQUIREMENTS 

Training requirements for this project must be identified in a Training Implementation Matrix. 
Additional training identified will be documented through 1-31 000-COOP-01 required reading 
Conduct of Operations and 1 -31000-COOP 01 1, Pre-Evolution Briefing. 

6.3 CORRECTIVE ACTION 

The site Corrective Action Process (CAP) and the RMRS QA-3.1, Corrective Action procedure 
and the occurrence reporting systems shall be utilized to handle items, services and processes 
not conforming to established requirements. 
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6.4 DOCUMENT CONTROL 
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All documents must be prepared, reviewed and approved in accordance with RMRS DC-06.01, 
Document Control Program. If the activity is considered a Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) removal action, all Administrative Records 
(AR) generated shall be identified, handled and submitted in accordance with the RMRS 
Administrative Record Document Identification and Transmittal (RM-06.04) Procedure. All non-AR 
records shall be handled in accordance with the RMRS Records Identification, Generation and 
Transmittal (RM-06.02) Procedure. All activities described in project documents shall be conducted 
in accordance with approved and controlled instructions and procedures identified in project 
specific documents. 

6.5 RECORDS 

Records generated for this project will be managed in accordance to the RMRS procedure RM- 
06.02, Records Identification, Generation, and Transmittal. Documentation will be entered into the 
Administrative Record in accordance with the RMRS Procedure RM-06.04, Administrative Record 
Document Identification and Transmittal, 

6.6 CHANGE CONTROL 

Design activities are conducted in accordance with the Site's Configuration Change Control 
Program and the Integrated Work Control Program, 1 -454000-CSM-001. Activities are also 
conducted in accordance with the RMRS Conduct of Engineering Manual (COEM). 

6.7 PROCUREMENT 

Procurement activities are conducted in accordance the Site Procedure, l-W36-APR-1llt 
Acquisition Procedure for Requisitioning Commodities and Services and the RMRS QAPD. 

6.8 INSPECTION AND ACCEPTANCE TESTING 

' 
Inspection and Acceptance Testing is conducted in accordance with Site Procedures 1 -D23- 

QAP-10.02, lnspection 1-31 000-COOP 01 9, Returning Systems and Equipment to Service, 
1 -V51 -COEM-DES-210, Design Process Requirements and 1 -197-ADM-12.01, Control of 
Measuring and Test Equipment. 

6.9 MANAGEMENT ASSESSMENTS 

Management Assessments are conducted in accordance with the RMRS QA, 9.01, RMRS 
Management Assessments. 

6.10 INDEPENDENT ASSESSMENTS 

RMRS Independent Assessments are conducted in accordance with RMRS, QA-10.01, 
Independent Assessment and RMRS WI, QA-10.01, Conduct of Surveillances. 

6.11 QUALITY CONTROL (QC) 

The following QC sampling requirements will be used as necessary on this project: 

QC samples will be collected as part of the characterization at a frequency of 1 in 20 samples. 
The following types of QC samples will be collected to support characterization: 
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Duplicates: Duplicate (collocated) samples will be collected in the same manner and analyzed 
by the same analytical methods, in the same laboratory as the regular samples. These samples 
will be submitted blind to the laboratory. All duplicate samples will be collected using the same 
sampling equipment used for collection of the regular samples. Sampling equipment will be 
decontaminated while collecting regular and QC samples from the same location. 

- Equipment Rinsate Blanks: Will be prepared by collecting distilled water, poured over 
decontaminated sampling equipment, between collection of regular samples and collected only 
when sampling equipment is used. If equipment rinsate blanks will not be collected, all detections 
of COCs will be considered real and not attributable to cross contamination. 
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6.12 ANALYTICAL DATA 

Analytical data collected in support of the IHSS 121 and 148 soil sampling project will be 
evaluated using the guidance established by the Rocky Flats Administrative Procedure 2-G32- 
ER-ADM-08.02, Evaluation of ERM Data for Usability in Final Reports. This procedure 
establishes the guidelines for evaluating analytical data with respect to precision, accuracy, 
representativeness, completeness, and comparability (PARCC) parameters. Data validation will 
be performed according to the RFETS APO, Analytical Services Performance Assurance Group 
procedures, but will be done after he data is used for its intended purpose. 

6.12.1 Precision 

Precision is a quantitative measure of variability that is evaluated by comparing analytical results 
for real samples to analytical results for corresponding duplicate samples. Analytical precision for 
a singe analyte is expressed as the Relative Percent Difference(RPD) between results of 
duplicate samples (and matrix spike duplicates) for a given analyte. RPDs indicate the degree of 
reproducibility of both the sampling and analysis methods. The precision criteria for these 
samples are specified in the respective methods. For precision, the typical relative percent 
difference between samples and duplicates is less than or equal to 40% for soil. Duplicates 
comprise at least 5% of the total sample batch. For radiological analysis precision needs to be 
less than 1. 42 Duplicate Error Ratio (DER). 

@ 

6.12.2 Accuracy 

Accuracy is a measure of the closeness of a reported concentration to the true value. Analytical 
accuracy is expressed as percent recovery of a spike of a known concentration that has been 
added to an environmental sample before analysis. The QC criterion for acceptable percent 
recovery is 80 percent to 120 percent for all analytes in all media. Accuracy is the responsibility 
of the laboratory. 

6.12.3 Representativeness 

Representativeness is a qualitative measure of data quality defined by the degree to which the 
data accurately and precisely represent a characteristic of a population, parameter variations at a 
sampling point, a process condition, or in this case, an environmental condition. 
Representativeness is ensured through the careful development and review of the sampling 
strategy outline in the SAP and SOPS for sample collection, analysis and field data collection. 

6.12.4 Completeness 

Completeness (9OY0 of valid data) will be evaluated by comparing the SAP to the actual 
sampling episode. The expected percentage of characterization data validation required for the 
project is 25 percent. e 
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6.12.5 Comparability 

Comparability will be evaluated by comparing historical data with data collected during this event 
and will be followed in accordance to EPA regulations and Waste Acceptance Criteria, through 
which data will be validated. 

Rev. 1, Page 19 of 20 
Date Effective: 05/20/98 ' 

- 7.0 SCHEDULE 

Sample collection and analyses will be conducted in two phases. Phase I will involve collection 
of twenty-four (24) samples outside of Building 123, and two (2) field duplicates; Phase I I  will 
involve collection of twenty-six (26) samples within and beneath the Building 123 slab, and two 
(2) field duplicates. Phase I sample results may warrant changes in Phase I I  sample location and 
frequency, at which time the SAP will be amended to accommodate such changes. 

8.0 ADD IT1 0 N AL ACTlVlTl ES 

8.1 CLOSURE OF RCRA UNIT 40 

The Building 123 slab will remain in place following completion of demolition activities. Proper 
closure of underground, active lines will be contingent upon rinsate and soil sampling analyses 
results for constituents listed in Table 4-4. In the event that no contamination above Tier II action 
levels (RFCA, Appendix 6) is detected, the lines will be remediated in accordance with the 
Closure Plan. All surface openings to active lines will be capped with a plug of non-shrinking 
bentonite slurry, and the lines will be abandoned in place under the RCRA Unit 40 Closure Plan. 
Such an action will be considered a RCRA stable configuration in accordance with the Site Part B 
Operating Permit. 

0 
8.2 DISPOSITION OF WASTE 

Remediation and closure activities including IHSS soil sampling may generate a combination of 
radioactive, hazardous and mixed wastes. Contaminated soil and pipeline material are expected 
to be the major sources of waste, Wastes consisting of plastic, tools, PPE, and other materials 
associated with remediation will also be a major source of waste. Following remediation activities, 
the RFETS Building Radiation Cleanup Standard (BRCS) will be utilized to determine if residual 
radioactive constituents contained in remaining equipment and remediation debris is compliant with 
RFCA guidelines and appropriate as-low-as-reasonably-achievable (ALARA) considerations. 
The BRCS is currently under development in coordination with the EPA, Colorado Department of 
Public Health and the Environment (CDPHE), and U. S. Department of Energy (DOE). Until the 
BRCS is approved, more conservative criteria defined in DOE Order 5400.5 and associated 
RFETS radiation protection procedures will be used to manage debris generated by remedial 
activities. Contaminated waste will be handled by qualified waste packaging technicians who will 
support decontamination specialists and radiation control technicians to identify and segregate 
hazardous or low level waste. Drums or boxes will be provided by the Waste Disposal group. 
Waste packaging technicians will package and label the waste and arrange for radioactive waste 
to be certified by the Waste Certification group. The Project Waste Coordinator will work with the 
certification personnel and prepare all required documentation. Liquid waste generated during 
decontamination of sampling and associated equipment will be collected in drums and shipped to 
Building 374 for processing. Solid waste will be managed by the Waste Disposal group and 
moved to a temporary staging area immediately adjacent to the site to be placed in roll-off 
containers until proper disposition is determined. Non-radioactively contaminated soil and pipeline 
material above RCRA hazardous waste regulatory levels will ultimately be disposed of offsite by 
Chemical Waste Management or other approved treatment, storage, and disposal facilities 
(TSDFs) as RCRA hazardous waste. RCRA mixed waste consisting of contaminated soils and 
pipeline material will be disposed of offsite at Envirocare, Utah or at other approved TSDFs. 

@ 
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Low-level radioactive waste (LLW) will be disposed of at the Nevada Test Site or other 
approved LLW facilities. Non-hazardous, non-radioactive industrial waste will be disposed of at 
an offsite landfill. 
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Documentation of Completion of Additional Conditions of the PAM 
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This attachment includes the following: 

1. Letter from CDPHE approving the PAM and listing other commitments as a condition of the approval, 
dated August 25, 1998. 

2. Letter from CDPHE approving the SAP dated April 10, 1998. 

3. Letter from CDPHE approving the RCRA Closure Plan dated January 8, 1998. 

4. Letter from CDPHE approving the Demolition Plan dated April 22, 1998. 
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5TATE OF COLGivwu 

4300 ChC ClCCk t)r. S. 
ocn~er &%rad0 80246-1.530 Gmd Junction, Colorado 81 501-2768 
phone 403) 692-3300 
FJX (3031 7595355 

222 5. wh SUM Room 232 

phonc (303) 2P8.716d 
Fsx (303) 24W198 

August 25: 1997 

Mr. Bill Fitch 
Decommissioning, Deactivation and Demolition Roject Coordinator 
US. Department of Energy 
P.0. Box 928 
Golden, CO 80402-0928 

R E  

Dear Mr. Fitch: 

BuMing 123 Proposed Action Memorandum Approval 

The CoIorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division (the Division) has reviewed the revised Proposed Action Maorandnm 
(PAM) for Building 123 submitted for the Rocky Flats Environmental. Technology Site ( E T ’ S )  on 
August 18,1997. As identified in the PAM, several documents have yet to be developed as part of 
the decommissioning of Building 123. The documents to be developed include: thc Project 
E~ecution Plan (PEP); the IHSS 148 Sampling and Analysis Plan (SAP); the IIXSS 148 Remediation 
Plan; the R C M  Closure P h  for Unit 40; the asbestos abatement plan; and the demolition plan for 
Building 123. As stated h the PAM, the SAP, the remediation plan and the Unit 40 Closure Plan 
will be submitted to thc Division for review and approval prior to initiating work governed by those 
documents. 

The Divhion hereby conditionally approves the Building I23 PAM (Attachment I.). As a condition 
of our approval, however, WETS shall submit the asbestos abatement plan to the Division for review 
at feast one week prior to implementation. In addition, RETS shdl submit the demolition plan to 
the Division for review and a rovaf at least two weeks prior to impIernentatian- In the event the 
Division determincs either ol iese  plans are inadequate or are not fuIly protective of human heakh 
and the environment, fhe Division may isme a “stop-work” for any and all activities related to the 

If you have any questions regarding this matter, please contact Chris Gilbreath at (303) 692-3371. 

plans. 

Rocky Flats Clcanup Agrecrnent Project Coordinator 

cc w/ Attachment 1 : cc w/out Attachment 1: 
J. Schkffelin, CDPHE-I-IMWMD 
D. Miller, AGO 
K. Don, Maiser-Hill, 1‘-130F 

T. Kehdcr, EPA 
I). Stefkn, RMRS, T-130F 
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5TATE OF COLORADO 
Roy Romer, Governor 
Patti Shwayder, Executive Director 

Dedicated to protecting and improving the health and environment of the people of Colorado 

HAZARDOUS MATERIALS AND WASTE MANAGEMENT DIVISION 
http://w.cdphe.state.co.us/hm/ 
4300 Cher Creek Dr. S. 
Denver, C x r a d o  80246-1 530 
Phone (303) 692-3300 
F ~ x  (303) 759-5355 

222 S. 6th Street, Room 232 
Grand Junction, Colorado 81 501 -2768 
Phone (970) 248-7164 
Fax (970) 248-71 98 

April 22, 1998 

Colorado Department 
of Public Heath 
andhvironment 

Mr. Bill Fitch 
Building 123 Project Manager 
U.S. Department of Energy 
P.O. Box 928 
Golden, CO 80402-0928 

RE: 

Dear Mr. Fitch: 

Building 123 Demolition Plan Approval 

The Colorado Department of Public Health and Environment, Hazardous Materials and Waste 
Management Division (the Division), has reviewed the Demolition PZun for Budding 123 Demolition 
Project (hereafter called the Plan) submitted for the Rocky Flats Environmental Technology Site 
V E T S )  on February 17, 1998. The Close-Out Radiological Survey Plan for the 123 Cluster has 
been provided to the Division. Currently, final surveys have been completed for the east-wing of 
Building 123 and Buildings 114 and 123s. Based on our review of the information provided, all 
remaining materials and structures within these buildings have met the unrestricted release standards, 
with the exception of the concrete slab. Contaminated areas within the slab have been sealed 
with a weather proof epoxy coating and covered with a steel plate. Final surveys for Building 113 
and the west-north wing of Building 123 have not been completed. As a result, the Site is not 
presently able to demonstrate that those remaining structures have met the unrestricted release 
standards. 

Although the sequence of areas to be demolished may have changed, based on our conversations with 
the Site, the remaining information in the Plan is accurate. The Division hereby approves the 
Demolition Plan for Building 123 Demolition Project. Although ultimate disposition-of the slab is 
pending, demolition of the surrounding walls and roof can proceed. This approval, however, does not 
include Building 113 and the west-north wing of Building 123. Once the final radiological survey 
results have been provided to the Division for review, the Division will make a determination on the 
information. Once we have completed our review, we will issue our decision as to whether or not the 
Site can proceed with the demolition of these buildings. 

0 

If you have any questions regarding this matter, please contact Chris Gilbreath at (303) 692-3371. 

cc: T. Rehder, EPA 
S. Gunderson, CDPHE 
D. Miller, AGO 
K. Dorr, Kaiser-Hill, T- 130F 

0 
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Attachment 13 

Building 123 Administrative Record Document Summary 
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Waste Management Plan for Building 123 
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This Waste Management Plan has been reviewed and approved by: 

Martin weeler, Vice President Waste Management 

-a 

Vern GuthrteJProject Manager 

Gary/b<bndpski, Environmental Manager 
/ e 

Ken Lenarcic, Traffic Management 

L &?dd< 
Mark Brooks, Environmental Safety Health &Quality 

3/27/9d 

Date 
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WASTE MANAGEMENT PLAN FOR BUILDING 123 

1.0 INTRODUCTION 

Decontamination, dismantlement, and demolition of Rocky Flats Environmental Technology Site 
(RFETS) facilities generate a variety of solid and liquid wastes. The waste may be designated 
as radioactive, mixed, hazardous, non-hazardous or asbestos waste and must be managed in 
accordance with State and Federal regulations. 

Building 123 was one of the first 10 buildings constructed at Rocky Flats. The building provided 
an analytical laboratory, dosimetry and instrument calibration facility since its construction in 1953. 
B123 also provided off ice space for radiation health specialists; storage for all radiological health 
records; a laboratory for calibration and repair of criticality alarms and other repairkalibration 
shops. B123 once housed medical research until such operations were relocated to Building 122. 

1.1 PURPOSE 

The purpose of this document is to describe the waste management program that addresses 
waste management requirements for the decontamination and decommissioning of Building 123. 

The technical basis for development of the Waste Management Plan (WMP) is outlined in the 
U.S. Department of Energy, Ofice of Environmental Management Decommissioning Resource 
Manual, dated August 1995, and the Draft Decommissioning Program Plan. 

1.2 SCOPE 
a 

The scope of this project includes the complete removal of all internal process waste piping, 
process hoods and ductwork, laboratory cabinets, radiologically contaminated materials, 
polychlorinated biphenyl (PCBs), and all asbestos containing materials from Buildings 123. 
Buildings 113, 114,123 and 123s will be demolished and materials removed down to the base 
slab. If sampling underneath the slab finds contamination present, the building slab and 
foundation will be removed as required to remediate the contamination. Remediation of the soil 
around Building 123, and possible underground contamination will be done according to RMRS 
Environmental Restoration (ER) procedures. These remediation activities will also generate low- 
level radioactive waste (LLW) in the form of soil, piping, and debris. Some hazardous or mixed 
waste may also be present. During building demolition this project will generate asbestos and 
low-level waste. Hazardous and mixed waste will also be generated. Hazardous chemicals and 
laboratory equipment will be removed during the building deactivation phase. Process waste 
lines may have low levels of internal contamination caused by processing bioassay and 
environmental samples. Localized areas of contamination within the building may be isolated and 
decontaminated, to limit the amount of low-level and hazardous waste that is generated. 
Projected volumes and types of waste to be generated are discussed below. They are based 
upon preliminary planning, reconnaissance characterization activities, and actual waste generated 
during the decommissioning of Building 123 at the time this document was revised. 
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There will also be a large quantity of asbestos contaminated waste. Asbestos removal will be 
subcontracted to a commercial vendor who is licensed to remove and handle this type of waste. 
Transportation and disposal of non-contaminated asbestos waste will be handled by the 
subcontractor, working with the Rocky Mountain Remediation Services, L.L.C. (RMRS) Waste 
Disposal Group and DynCorp, Inc. (DCI) Traffic Management. They will make certain that the 

.- waste goes to a site that is licensed for asbestos disposal, that is also approved to accept 
waste from Rocky Flats. The processing, packaging, storage, and transportation of industrial 
waste and the asbestos waste will be handled by subcontractors with direct oversight of Waste 
Operations. RMRS Waste Disposal and DCI Traffic Management personnel will also oversee 
these operations. Offsite transportation shall comply within Department of Transportation (DOT) 
regulations. Low-level (LL) radioactive waste, mixed wastes, and asbestos contaminated with 
low-level radioactivity will be certified the Kaiser-Hill Waste Certification group. 

In the event a waste stream, not identified in this summary, is generated by this project and this 
waste stream has the potential of impacting human health or the environment, then RMRS or its 
subcontractor is required to immediately notify Kaiser-Hill’s Environmental Management and 
Compliance Division of the existence of this waste stream. Jointly RMRS and Kaiser-Hill will 
determine the most appropriate management and disposal options for this waste stream. 

. 

2.0 RESPONSIBILITIES/POINTS OF CONTACT 

This section of the WMP presents an overview of the project organization. These individuals are 
the main points of contact for various project activities. Key waste management personnel from 
within the project and other waste management contacts for the project, and a description of their 
waste management responsibilities is presented below. 

2.1 PROJECT MANAGER 

The Project Manager is responsible for management of the project including overall responsibility 
for the waste generated by the project. These responsibilities include assuring adequate and 
timely characterization of the waste and the projection of the quantity of waste expected. In 
addition, the Project Manager should ensure that required plans are in place to handle the types of 
waste to be generated, see that a cost estimate is made and that funds are available to dispose 
of the waste, and oversee and coordinate all project-specific waste management issues, including 
preparation of the WMP and assuring its implementation. Project personnel hill also 
decontaminate and size reduce the waste when it is prudent do so. The Project Manager 
coordinates activities with the Waste Management Liaison, Project Engineer, and Demolition 
Manager to ensure that issues associated with waste generation are addressed, including proper 
characterization, packaging, meeting appropriate RMRS waste acceptance criteria, and filling out 
relevant paperwork, such as travelers, Waste and Environmental Management System updates, 
etc. It is the responsibility of the project to ensure that waste is identified, properly documented, 
segregated, packaged, and prepared for storage or shipment. Waste Operations then receives 
the waste for onsite storage, or oversees offsite shipment. 

D&D project personnel assigned to the project will provide: 

.. 
Waste generation, segregation, decontamination and size reduction, 
Technical support regarding waste generation, packaging and characterization; and 
Review of Integrated Work Control Packages (IWCPs) for waste management actions. 



WASTE MANAGEMENT PLAN 
FOR BUILDING 123 

R FIRM RS-97-029 
Rev. l ,Page3of  15 

Date Effective: 3/25/98 

0 
2.2 WASTE MANAGEMENT - ENVIRONMENTAL COORDINATOR (EC) 

This individual is assigned to the Decontamination & Decommissioning (D&D) Construction 
Management group. He assists D&D projects with all aspects of waste management. For this 
project, he will assume the duties of the Environmental Coordinator when building - .decommissioning begins. This includes coordinating with the Waste Management Liaison to 
handle environmental compliance and waste management issues, and interfacing with waste 
management personnel to schedule and complete waste management activities in a timely manner 
and ensure compliance with all relevant requirements. 

The Waste Management Coordinator arranges for waste packages for low-level, hazardous, or 
mixed waste, and schedules technicians and certification personnel, as needed, to package and 
prepare waste for receipt by Waste Management. 

- 

2.3 WASTE MANAGEMENT - LIAISON 

The Waste Management Liaison coordinates with the Project Manager and is responsible for 
coordination of waste management activities across organizational lines. Some of the groups that 
may become involved include: Radiological Engineering, the Waste Operations group for 
handling, storage and disposal, Traffic Management, the Waste Management Environmental 
Coordinator, and other groups such as Nuclear Safety which may assist with waste management 
activities. This individual will assist the Waste Management Coordinator as needed, providing 
access to waste management personnel across organizational lines. This individual is the contact 
point for all waste management activities. He coordinates onsite transfers, and oversees 
subcontractor operations that deal with the loading of shipments for offsite disposal. He works 
with Traffic Management to prepare the Bills of Lading or the U.S. Department of Environmental 
Protection Agency (EPA) Uniform Hazardous Waste Manifests as needed, and coordinate all 
shipments with Traffic Management. 

ONS SUPPORT 

Waste Operations provides services to the RFETS, including receipt of waste and other 
materials from the project, disposal and recycle as available, and storage of waste. Waste . 
Characterization will be done by personnel assigned to the project. Waste Operations will 
oversee the transportation of waste both onsite and offsite. Industrial waste shipments, and 
asbestos will be handled by subcontractors. Waste Operations will coordiniite offsite shipments 
and ensure that the waste is sent to an approved disposal site. They will store radioactive 
waste, unless arrangements are made to ship the directly to a disposal site. If waste is shipped 
directly offsite, they will provide oversight and coordination of all shipments. 

2.4.1 Solid Waste Operations 

Solid Waste Operations . .  can provide the following services and support for the project: 

Storage of waste; and 

Receipt of radioactive waste that complies with RMRS Waste Acceptance Criteria (WAC), 
Technical support regarding waste generation, packaging, and characterization, 
Low-Level/Low-Level Mixed (LULLM) guidance through established programs, 

Review of IWCPs for waste management actions. 
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2.4.2 Waste Disposal Projects 

Waste Disposal Projects is responsible for: 

-*e 

Offsite shipment of project wastes and materials for disposal, and recycling, 
Preparing waste for offsite shipment, 
Maintaining arrangements with offsite facilities for receipt of RFETS waste; and 
Scheduling waste disposal activities as necessary to support project requirements. 

2.4.3 Waste Certification Oversight (Kaiser-Hill) 

Waste Certification Oversight is responsible for: 

2.5 

Waste transfer onsite and offsite will be accomplished with the assistance of a Traffic 
Management representative. This individual will coordinate the onsite transfer and offsite 
shipping of waste. Traffic Management works with the Waste Management Coordinator, 
Construction Superintendent, Waste Management Liaison, and the Environmental Coordinator 
(EC) to ensure that waste packages are transported in a timely manner to the appropriate 
treatment, storage, or disposal location. A large portion of the waste is expected to be shipped 
directly offsite for disposal. Traffic Management is responsible to see that waste packages meet 
the requirements of the Department of Transportation (DOT) (49 CFR) for shipping of waste 
offsite. This group is also prepares the Bills of Lading or EPA Uniform Hazardous Waste 
Manifests for the waste shipments. 

2.6 RADlOLOGlCA 

Radiological Engineering is responsible for all radiological surveys, release of equipment or 
materials to Property Utilization and Disposal (PU&D) or for offsite disposal, radiological health & 
safety, and other miscellaneous activities associated with the radiological aspects of D&D. 
Radiation Control Technicians (RCTs) working under the direction of Radiological Engineering will 
perform surveys and assay equipment and materials. No equipment or building materials, 
including building rubble, will be allowed to leave Building 123 without receiving proper release 
from this group, 

2.7 CHARACTERIZATION SPECIALIST 

This individual is responsible for conducting the Reconnaissance Characterization, and directs all 
sampling and analysis of building areas for both radiological and hazardous materials 
identification. She works together with Radiological Engineering to develop the survey plans: In 
the same way, they will work with environmental specialists to develop sampling and analysis 
plans for the IHSS areas, and as appropriate, sampling strategies for determining hazards within 
the building. (asbestos, lead, PCBs, beryllium, and other potential hazardous materials). The 
Characterization Specialist is responsible for generating a Reconnaissance Characterization 
Report, Sampling & Analysis plans, and other sampling strategies as needed, and the Final 
Characterization Report for the project. 

waste certification of radioactive waste for shipment purposes. 

TRAFFIC MANAGER (DCI Traffic Management) 
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3.0 WASTE GENERATION 

This section of the WMP provides a detailed description of the wastes and excess materials that 
are expected to be generated by the Building 123 Decommissioning Project. The D&D Waste 

reconnaissance characterization have been used to identify these wastes and excess materials. 
The D&D WSRIC can be referenced to obtain characterization information and a description of the 
methods for waste segregation based on Item Description Codes (IDCs) or Waste Form Codes 
(WFCs). This information is required to properly characterize and prepare radioactive or 
hazardous waste for packaging and certification. Characterization and sampling requirements are 
defined in the Building 123 Reconnaissance Level Characterization Report, the Characterization 
Plan and related IWCPs. The Building 123 WSRIC will be revised to include Process 25 
information which will reference the Building 123 D&D waste generation. 

Waste will be generated during each of the following phases of the project: (1) Building Strip-out, 
(2) Asbestos Abatement, (3) Demolition, and (4) Remediation of the Individual Hazardous 
Substance Sites (IHSS). All types of waste will follow a similar process flow for disposition. 
After waste is generated, it must be identified and classified using established methods and 
documentation. Whenever possible, it is segregated for reuse or recycle. The waste is then 
prepared for packaging. This may include size reduction, consolidation, and bagging. Project 
personnel will accomplish these activities, and prepare the required documentation. Radioactive 
waste must be certified and packaged by trained personnel. It must conform with the particular 
RMRS waste acceptance criteria, depending on its classification. After the waste is packaged, 
the project delivers the waste to Waste Operations for storage or offsite disposal. Non- 
radioactive, non-hazardous waste may be taken directly offsite and handled by a subcontractor, 
however, Waste Management personnel will oversee their activities. Final documentation must 
be prepared before shipments leave the Building 123 area. They may include a radiological 
release, manifests, and Bills of Lading. Waste Management will locate the waste in a storage 
area and arrange for offsite shipment. The following sections describe the 
how they will be handled for each phase of the project. 

. Stream Residue Identification and Characterization Book (WSRIC), process knowledge and 
. 

0 

3.1 BUILDING STRIP-OUT 

Activities during this phase will include the removal of any leftover equipment, radiological 
contamination (including floor tile and interior walls), and strip-out of recyclable materials. Process 
waste lines, hoods and ducting, scrubber systems, and similar types of support systems will be 
removed. Potential types of waste that will be generated during strip-out include low-level, 
hazardous, industrial, PCB waste, asbestos, low-level asbestos, and low-level mixed waste. 
Handling of each these waste streams is discussed below. Handling of asbestos and low-level 
asbestos waste is discussed in Section 3.2. 

Low-level wa.ste and low-level mixed waste will be handled by qualified, waste packaging 
technicians. The technicians will work with decontamination personnel and radiation monitors. to 
identify and segregate the low-level waste. Drums or boxes will be provided by the Waste 
Disposal group. The technicians will package and label the'waste, and arrange for it to be 
certified by the Kaiser-Hill Waste Certification group. Working with the certification personnel, the 
Waste Management Environmental Coordinator will prepare all required documentation. The 
drums or boxes will then be turned over to Waste Operations for storage and disposal. 

Hazardous waste will be handled in much the same manner, except it will not be necessary to 
certify the waste. It must be properly packaged in drums, labeled, and the required 
documentation generated. This will be done by the Waste Management Environmental 
Coordinator. The drums or boxes will then be turned over to Waste Operations for storage and 
disposal. Any items or debris containing hazardous material must be handled as hazardous . 

waste. 



WASTE MANAGEMENT PLAN RF/RMRS-97-029 
FOR BUILDING 123 Rev. 1, Page 6 of 15 

Date Effective: 3/25/98 

0 
Industrial waste will be generated from building debris and leftover materials. It will include any 
items or debris that will not be accepted by PU&D for recycling. PU&D will take much of the 
equipment, and certain metallic items such as copper wire or lead that can be recycled. Industrial 
waste will be sent to the USA Waste Landfill in Erie, Colorado. During this phase of the project, 

. -any waste destined for a landfill will be handled by the Waste Disposal group. Appropriate 
documentation will be generated by the Project Waste Coordinator and Traffic Management. 

3.2 ASBESTOS ABATEMENT 

. 

Asbestos abatement will occur either concurrently or immediately following strip-out activities. 
During this phase of the project, asbestos containing materials will be removed from the building. 
Asbestos waste and low-level asbestos waste will be generated. RCTs will survey the 
materials before they are removed from the building. The asbestos to be removed includes floor 
tile and mastic, wall board, drywall mud and tape, cementitious cabinet linings, loose fill insulation 
in the concrete block, laboratory counter top mastic, doors, pipe insulation, and plastic and gloves 
used during abatement. This waste will include plastic sheeting, gloves, tyvex suits and other 
materials that are exposed to the asbestos during abatement. Some building rubble will also be 
accumulated as non-asbestos containing materials are removed to gain access to the asbestos. 
This rubble will be classified and handled appropriately. 

The asbestos waste must be handled by qualified asbestos workers. It will be double bagged 
and placed in containers for shipment to an authorized landfill. The subcontractor will label the 
containers with asbestos warning labels and other required packaging labels. If radiation is 
detected, the asbestos that is contaminated will be classified as low-level asbestos waste. In 
addition, it was determined that asbestos containing, interior walls should be handled as low-level 
asbestos waste due to radiological contamination concerns and high costs for decontamination 
and final radiological surveys. 

0 
Project personnel will ensure that the waste is properly packaged, labeled, and that manifests 
and a Bill of Lading are prepared. EPA Uniform Hazardous Waste Manifests and the Bills of 
Lading will be prepared by Traffic Management. The Waste Disposal group and Traffic 
Management will coordinate shipment of the waste offsite. 

When radioactive asbestos containing waste is generated and then qualified, waste packaging 
technicians assigned through the project will be called upon to take the waste from the 
subcontractor. Drums or boxes will be provided by the Waste Disposal group. The technicians 
will manage packaging and labeling of the waste, and arrange for it to be certified by the Kaiser- 
Hill Waste Certification group. Working with the certification personnel, the Project Waste 
Coordinator will prepare all required documentation. The drums or boxes will then be turned over 
to Waste Operations for storage and disposal. 

3.3 DEM,OLlTlON 

Waste generated during demolition will consist of all of the remains of the building including exterior 
and concrete walls, roof and windows. Prior to demolition and after completion of all strip-out and 
asbestos abatement activities, the building will undergo Final Radiological Surveys to verify all 
radiological contamination has been removed. All waste generated during demolition will be 
industrial waste. This waste will be loaded in roll-off boxes or dump trucks in preparation for 
offsite shipping. It must meet the criteria for shipment to an approved offsite landfill. The Waste 
Coordinator will ensure that the demolition subcontractor complies with all requirements for offsite 
shipments, and he will obtain radiological release from Radiological Engineering. The 
subcontractor will follow procedures as described in Sanitary Waste Offsite Disposal, 1 -PRO- 
573-SWODP, 1997. The subcontractor will load and ship the waste, under the guidance of 
Waste Operations. Waste Operations will coordinate with Traffic Management to prepare the . 
Bills of Lading. 

0 
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Should any hazardous waste be discovered during the demolition activities, trained waste 
technicians from the site will be used to characterize, package, and handle this waste as detailed 
above. 

.-3.4 REMEDIATION OF IHSS 

Remediation of the IHSS will be performed by RMRS Environmental Remediation. At this stage 
of the project, the building will have been removed from its foundation, demolished, and the 
industrial waste shipped offsite. A sampling plan has been written to characterize the slab and 
waste under the slab. The results of the sampling will provide general information on the 
contamination in the soil. Depending upon the results of the initial sampling, more detailed 
characterization may be conducted and a remediation plan prepared. If underground 
contamination, radioactive or hazardous, is discovered, the remediation of the site will produce 
low-level, hazardous, or mixed wastes. Depending upon the extent of the contamination, and the 
options pursued, it is expected that contaminated soil and pipelines would be the major source of 
waste. Plastic, tools, personal protective equipment, and other materials associated with 
remediation would also be generated. Contaminated waste will be handled by qualified, waste 
packaging technicians who will work with decontamination personnel and radiation monitors to 
identify and segregate the hazardous or low-level waste. Results from sampling, and radiation 
surveys will be used to guide this work. Drums or boxes will be provided by the Waste 
Disposal group. The technicians will package and label the waste, and arrange for radioactive 
waste to be certified by the Kaiser-Hill Waste Certification group. Working with the certification 
personnel, the Waste Management Environmental Coordinator will prepare all required 
documentation. The drums or boxes will then be turned over to Waste ODerations for storaae 
and disposal. a - 

4.0 WASTE TYPES 

This section’ provides information of the various classifications of waste and materials expected to 
be generated by the project. (All of the PU&D excess materials are expected to be removed from 
the building prior to beginning strip-out. Recyclable metals and miscellaneous items have been 
shipped to PU&D throughout strip-out and asbestos abatement phases.) They have been 
included for informational purposes only. This information is based upon the Reconnaissance 
Level Characterization and interviews with current and prior building occupants. 

4.1 LOW-LEVEL WASTE 

Low-level waste is waste that contains radioactivity and is not classified a high-level waste, 
transuranic waste, spent nuclear fuel, or 11 e(2) byproduct material as defined by DOE Order 
5820.2A, Radioactive Waste Management. Historical information suggests that all of the 
radioactive waste produced as a result of Building 123 decommissioning activities will be low- 
level in nature: Low-level waste will be generated and managed in compliance with the RMRS 
WAC and the RFETS Low-Level Waste Management Plan. LLW that results from 
decommissioning activities will be stored onsite or, where feasible, shipped directly to an 
approved offsite disposal or recycle facility. 

4.2 HAZARDOUS WASTE/MIXED WASTE 

A hazardous waste is defined as waste that exhibits the characteristics of corrosivity, ignitability, 
reactivity, or toxicity or that is listed in 6 CCR 1007-3, Section 261, Subpart D. (Hazardous 
waste that has been mixed with radioactive waste.) All chemicals used in the building are 
described in the Building 123 WSRIC book. Hazardous chemicals were disposed of in Satellite 
Accumulation Areas, and as a result, discovery of hazardous chemical waste is unlikely. If found, 
hazardous waste will be managed in compliance with the Hazardous Waste Requirements 

0 
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Manual, RFETS Low-Level Waste Management Plan, and Non-Radioactive Waste Packaging, 1 - 
E-88- W P- 1 027-N ON- RAD. 

Waste generated during deactivation and strip-out activities, such as equipment, chemicals, and 
process systems are anticipated to address the bulk of the hazardous waste residing in Building - .123. All of the process waste piping (aboveground) and ancillary equipment will be handled as 
mixed waste. Mixed or hazardous waste that results from decommissioning activities will be 
stored in permitted areas onsite or, where feasible, shipped directly to an approved offsite 
disposal or recycle facility. All rinsate generated during RCRA closure activities will be disposed 
of as mixed or hazardous waste at Building 374. 

4.3 INDUSTRIAL WASTE 

- 

Industrial waste is, for the purpose of this project, defined as that waste which meets industrial 
landfill requirements. Industrial waste is waste that is not hazardous, does not contain asbestos 
or PCBs, and is not radiologically contaminated. Industrial waste will not be restricted for disposal 
by the Land Disposal Restrictions. This waste will be managed in accordance with all applicable 
rules and regulations. It is anticipated that the resultant rubble will be loaded into roll-offs and 
shipped to an offsite landfill. The subcontractor will follow procedures as described in Sanitary 
Waste Offsite Disposal, 1 -PRO-573-SWODP, 1997. These procedures will describe the 
methods for preparing and shipping the waste. They also include the prohibited items. It will be 
the responsibility of the subcontractor, with monitoring by the Waste Coordinator, to conform with . 
this procedure. The subcontractor will also provide safe transportation of the rubble and waste to 
the landfill. The DCI Traffic Management will prepare the Bills of Lading for the shipments. 
Waste Disposal personnel will coordinate these shipments. 

0 4.4 TOXIC SUBSTANCE CONTROL ACT (TSCA) WASTE 

Non-radioactive contaminated PCB waste may be produced from the removal of light fixtures. 
This waste will be handled and packaged in compliance with 1-1 0000-EWQA, TSCA 
Management Plan. The Subcontractor will package the waste and onsite Transportation will 
transfer it to an RMRS storage area. The Waste Disposal group will then be responsible for 
coordinating offsite shipment and disposal. 

4.5 ASBESTOS WASTE 

Four types of asbestos containing wastes will be generated during the decommissioning of 
Building 123: 

(1 ) Non-radiologically contaminated, friable Asbestos-containing material (ACM), 
(2) Non-radiologically contaminated, non-friable ACM, 

(3) Radiologically contaminated, friable ACM; and 
(4) Radiologically contaminated, non-friable ACM. 
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Asbestos containing materials will be handled in accordance with the Colorado Department of 
Public Health and Environment (CDPHBE), Occupational Safety and Health Agency (OSHA), 
TSCA requirements and applicable RFETS requirements. Asbestos waste will be packaged in 
compliance with 1-1 0000-TRM-WP-2401 , Asbestos Waste Management. RMRS Construction 
Management will oversee the abatement contractor activities. Radiological Engineering is 

-- expected to determine whether any of the asbestos will be disposed of as low-level waste. If 
so, Radiation Worker Training will be required for the asbestos workers. Packages will be 
provided by the site, and loading of the packages will be supervised by Waste Operations 
personnel. The low-level asbestos will then be turned over to RMRS Waste Disposal. The 
subcontractor will label packages with asbestos warning labels. The subcontractor will comply 
with all other packaging and shipping requirements. The offsite contractor performing the 
abatement work will be responsible for packaging and preparing the asbestos waste for 
shipment. Traffic Management will issue the Bills of Lading or EPA Uniform Hazardous Waste 
Manifests, and the offsite contractor will deliver the waste to an approved disposal site. The 
subcontractor should use the approved offsite disposal company or make certain that any 
disposal site that is used receives approval from the U.S. Department of Energy (DOE) and the 
site. 

4.6 PROPERTY UTILIZATION AND DISPOSAL MATERIALS 

PU&D materials, as defined in this WMP, are those materials that have historically been accepted 
for storage and reuse by PU&D. These materials include, but are not limited to, office equipment 
such as desks, chairs, tables, carts, and bookshelves, which are located in non-contaminated 
areas or have been located in contaminated areas but confirmed as non-contaminated through 
radioloaical survev. The estimated volume of materials desianated for PU&D is 15.800 tl3. These 
materids will be s'ent to PU&D. Table 4-6 shows the estimared generation volumes incorporated 0 in Building 123. 
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Table 4-6 Summary of Waste Management 

BUILDING 123 D&D PROJECT 

Estimated generation volumes incorporated into Building 123's Waste Management Pian (June 
- -1997 may differ from those volumes used in this Summary. Variations are due to completion of 

additional characterization and selection of waste management operations. - 

0 

0 

Waste Stream 

ASBESTOS NON-RAD 
Friable (PPE, TSI in 
non-RMMA rooms, 
wood & metal in 
containment, loose 
insulation in block 
walls). 
Non-friable (Doors, 
counter tops, cabinet 
linings). 

ASBESTOS RAD 
Friable (Drywall, TSI in 
RMMA rooms) 
Non-friable (Floor tile, 
transite) 

PCBS NON-RAD 
ballasts non-leaking 

PCBS NON-RAD 
leaking ballasts and all 
other regulated PC.Bs 
(articles, etc.) 

PCBs RAD 
ballasts, non-leaking 
(CCW only, not TSCA 
regulated) 

PCBs RAD 
Leaking ballasts and all 
other rad contaminated 
(LLW) and TSCA 
regulated wastes 

Packaging and 
Onsite Storage 

Gray 55-gallon drums or 
strong tight boxes; 
friable 6 mm plastic 
double bagged; crate, :. 

roll-off; 8666 or outside 

White 55-gallon drums 
or boxes; 6 mm plastic 
double bagged or 
strong tight 
boxes/crates; 6664 or 
6644 Cargo Containers 

Black and yellow drum 
with a plastic liner 
Building 666 

Black and yellow drum 
with plastic liner; 
document on traveler if 
TSCA regulated. 
Building 666 

White drum with a 
plastic liner 
Building 666 

White drum with a 
plastic liner 
Building 666 

Final Disposition 

Friable, Kettleman Hills 
through Chem Waste 
Contract 
Non-friable, U.S.A. 
Waste, Erie, CO. 

Nevada Test Site (NTS) 

Chem Waste Contract 
to Rollins, Inc. at 
Deerpark, TX. 

Chem Waste Contract 
to Rollins, Inc. at 
Deerpark, TX. 

Oak Ridge 

Oak Ridge 

Estimated 
Generated Volume 

~~ 

Friable: 120 yd3 
Non-friable: 90 yd3 

Friable: 170 yd3 
Non-friable: 130 yd3 

e 1 yd3. This sum is a 
total of all PCB 
categories. Until the 
ballasts are removed, it 
is.i.mpossible to 
categorize this waste 
stream correctly. 

Totaled in PCB Non- 
Rad category. 

Totaled in PCB Rad 
category. 

Totaled in PCB Rad 
category. 
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0 

0 

Waste Stream 

iazardous Waste 

luorescent tubes, 
;olvents, paints, lead, 
:hemicals, metals 

iazardous waste 
insate 
:RAD and NON-RAD) 
rhis waste stream will 
l e  generated during 
3CRA closure of part of 
X R A  Unit 40. 

‘JON-RAD 

Vlixed Wastes RAD 
Von-homogeneous 

iomogeneous 

Low-Level Waste 
Dlaster, wall materials, 
Nindows, panels, 
Zement, etc. 

Sanitary or Industrial 
Waste 
NON-RAD 

PU&D materiak and 
processed RCRA Scrap 
Metal destined for 
reclamation. 
NON-RAD 

Packaging and 
Onsite Storage 

3lack and white drum 
:ubes crushed onsite 
123s or RCRA Unit 1 

2rocess waste system 

Uhite 55-gallon drum 

904A or Unit 14 or Unit 
15A in Building 906 

~~ 

White drum or white 
boxes 1/2 of full size 
wooden crates 
complying with Work 
Order 1100 or Work 
Order 4034, 
8664 Cargo Containers 
or 8440 Cargo 
Containers 

Roll-offs either 20 or 30 
yard roll-offs 

Not regulated under 
RCRA (file systems, 
cabinets, shelves, 
desks, fumes hoods, 
muffler furnaces, lab 
benches, etc). Lead 
acid batteries, lead 
counter weights. 

Final Disposition 

Shem Waste Contract 

Managed onsite in a 
wastewater treatment 
unit. 
(Building 374) 

Non-homogeneous 
LLMW does not have a 
designated disposal 
site at this time. 

Homogeneous 
Oak Ridge LLM and LL 
solvents 
Envirocare, UT 

Nevada Test Site 

U.S.A. Waste 
Erie, CO 

PU&D 
Recycle: Gahagen 
Metal & Iron 
Denver, CO 
Lead: Gopher 
Resources 
Egan, MN 

Est i mated  
Generated Volume 

: 1 yd3 

7,500 gallons 

domogeneous: 9 yd3 
Non-homogeneous: 
<1 yd3 

375 yd3 

3500 yd3 

500 yd3 



*- 0 
Final Disposition 

No contract yet in place. 
Options include SEG 
andMSC. No 
shipments will be made 
until a contract is in 
place with a K-H 
approved vendor. 
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Estimated 
Generated Volume 

< 1 yd3 

Waste Stream Packaging and 
Onsite Storage 

Metal destined for container 
reclamation. 
RAD 
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5.0 WASTE CERTIFICATION 

Waste Certification activities will be conducted by trained personnel assigned to the project. 
Waste Characterization data and packaging requirements for low-level wastes will meet the 

Procedures and policies for managing low-level wastes are outlined in the RFETS Low-Level 
Waste Management Plan. (44-RWP/EWQA-0014, Rev. 1, 1996) All radioactive waste must be 
certified prior to transfer to Waste Operations. 

Release of non-hazardous material, debris, and equipment from a site contaminated with 
hazardous materials is accomplished by demonstrating that the materials or wastes do not exhibit 
any of the characteristics of hazardous waste as identified in Subpart C of 6 CCR 1007-3 SS261 
or from Subpart D. Process knowledge and operating history related to the facilities can also be 
used to segregate hazardous contaminant areas from unaffected areas. 

Building 123 WSRIC books was used as a part of the certification process. The Building 123 
WSRlC book describes each waste stream resulting from processes that were performed in the 
building. Processes are described, chemicals used in the process are identified, and resulting 
wastes lDCs or WFCs are characterized in the Building 123 WSRlC book. This book provides 
guidance for characterizing and disposing of waste during the deactivation phase of the project. 

The D&D WSRlC book is used to assist with waste characterization during D&D activities in 
Building 123. This book will describe the waste streams and provide characterization information 
to provide guidance for project personnel to segregate, package, and prepare the waste for 
receipt by Waste Disposal or for offsite shipment. 

6.0 WASTE PACKAGING 

..requirements of the Nevada Test Site’s Waste Acceptance Criteria (NTSWAC, RO 9/96). 

0 

LLW and LLM wastes generated by the project will be sorted at the time of removal. The waste 
will then be packaged and staged for further decontamination, survey, recycle, processing or 
packaging. Small quantities of LLW will be packaged in 55-gallon drums. Waste boxes will be 
used for packaging LLW. Waste Operations, in conjunction with the project, will designate the 
storage location for the LLW. It is expected that the majority of LLW will initially be transferred to 
an approved onsite storage at the site and will eventually be shipped to an offsite disposal 
facility. With proper approvals, it may be possible to ship the waste directly offsite. 

DOT approved packages will be used to contain project generated waste that has been 
surveyed and packaged. Special packages may be used, under certain circumstances, to 
contain materials that may not fit into standard plywood boxes. The Project Manager will notify 
the affected waste management organization and obtain guidance if this occurs. 
Non-contaminated recyclable materials, such as scrap metal, may be placed in boxes and later 
segregated into PU&D supplied bins for ease of removal. Additional items may be placed onto 
pallets for transfer to PU&D. 

Liquid wastes drained from process lines or sumps may produce hazardous mixed wastes if 
radioactive contamination is detected. Unknown liquid wastes will be sampled. Aqueous wastes, 
if contaminated, will be sent to onsite treatment facilities. Although none are expected to remain, 
any hazardous organic chemicals will be treated as excess chemicals. They will be properly 
packaged, and sent offsite to an approved hazardous waste disposal site. 
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0 
7.0 ONSITE STORAGE, TRANSPORTATION, AND FINAL 

DISPOSITION 

Wastes that will not be shipped directly offsite will be relocated to an appropriate onsite storage 
. -as designated by Waste Operations. Waste Operations personnel will provide site surveillance 

support to ensure that hazardous and mixed wastes are being managed in accordance with the 
conditions established in the current Site RCRA Permit. 

- 

The RMRS Waste Disposal group and Traffic Management will be involved in developing the 
requirements for offsite transportation of waste to the selected disposal or treatment site. The 
Project Manager will comply with the Rocky Flats Transportation Safety Manuals to ensure all 
relevant transportation requirements are met. 

8.0 WASTE MINIMIZATION 

The philosophy of waste minimization will be utilized in the planning and management of project 
generated wastes. Standard decontamination operations and processes will be evaluated for 
waste minimization potential and suitable minimization techniques will be implemented. If the cost 
is greater to demonstrate that the item is not contaminated than to pay for waste disposal, the item 
will be disposed of as contaminated waste. 

Opportunities for waste minimization through scrap metal recycle are dependent on successful 
decontamination operations confirmed through radiation surveys. Equipment will be 
decontaminated to the greatest extent practical then surveyed in support of waste minimization. 
Contamination survey data may result in partial or full release of a piece of equipment for scrap 
metal recycle. 

0 
9.0 COMPLETION REPORT 

Upon completion of the project, a Project Completion Report will be prepared. This report will 
include a listing of the wastes removed from the building, characterization data, and waste 
dispositioning information (e.g., size reduction, decontamination, or treatment) which contributed to 
the final forms and volumes of the wastes resulting from this project. 

10.0 REFERENCES 

Hazardous Waste Requirements Manual 

Health and Safety Plan, RFETS, Rev. 0, February 1996 

RFETS Low-Level Waste Management Plan, 44-RWP/EWQA-0014, Rev. 1,1996 

Rocky Flats Transportation Safety Manuals 

RMRS Waste Acceptance Criteria, Rev. 0, July 1996 

Waste Stream and Residue ldentificafion and Characterization, Building 123 

Waste Stream and Residue ldentifica tion and Characterization for D&D 

1 -MI 2-WO-4034, Radioactive Waste Packaging Requirements ' ' 
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0 
4-D99-WO-1101, Solid Radioactive Waste Packaging Inside of the Protected Area 

1-1 0000-EWQA, TSCA Management Plan 

-1 -C80-W0-1102-W RT, Waste/Residue Traveler instructions 

1-1 0000-WP-1024, Asbestos Waste Management 

1 -PRO-573-SWODPI Sanitary Waste Offsite Disposal 

1-1 0000-EWQA, Section 1.5, TSCA Management Plan 

1 -E-8-WP-I 027-NON-RAD, Non-Radioactive Waste Packaging 
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This Attachment includes the following: 

1. A Project Waste Tracking Log. 

2. A Waste Generation Summary entitled D&D WSRlC Process Closure Summary, Process #123-25. 

3. Example of a Waste Traveler for Industrial Waste which was shipped off-site to a Sanitary Landfill; due 
to the significant number of waste travelers, only a sample has been included in this report. Copies of 
all waste travelers are maintained in the project files, and in the Receiving Department at the B551 
Warehouse. 

4. A Waste and Environmental Management System (WEMS) report demonstrating proper container 
packaging of all hazardous, low-level, radioactive, and low-level mixed waste generated on the project. 

5. A WEMS report demonstrating proper container staging of all hazardous, low-level radioactive, and 
low-level mixed waste generated on the project. 



wmm 
SlREAM 
NUMBER 

D&D-3-68 

D&D-3-68 

D&D-3-68 

SHIPPIhG 
DATE 

10/7/97 

10/7/97 

10/7/97 

DATE 

9/11/97 

9/12/97 

9/15/97 

9/15/97 

lDC/ CONTAUVER CONTXIhER 
mc TYPE N W E R  

326 FullCrate PO2682 

326 Full Crate PO2683 

326 FullCrate PO2684 

326 Halfcrate H05538 

DATE 
CONTADVER 
FILLED 

9/18/97 

9/18/97 

9/18/97 

WME DESCRPTION 

Misc.Bldg Waste 

Misc.Bldg Waste 

Misc.Bldg Waste 

11/25/97 

12/4/97 

12/9/97 

12/10/97 

326 Full Crate PO2680 

1971 5 5 G a l . k m  TO0710 

480 Fullcrate PO2804 

480 Full Crate PO2863 

12/11/97 

12/16/97 

12/11/97 

12/12/97 

11/11/97 

12/31/97 

480 Full Crate PO2858 

438 Full Crate PO2796 

326 Full Crate PO2852 

480 5 G a l . m  X07400 

862 55 Gal.- D90479 

438 Full Crate PO2799 

- G i i 9 7  ~ I Metal “unused shot” 

11/11/97 Moist Combustibles 
With Asbestos 

1/6/98 Asbestos counter tops / -I-- cabinets 

12/10/97 Light Metal I 
: D&D-3-76 I 1/15/98 I 
I 

12/10/97 480 Full Crate PO2853 

Attachment 15 
RFIRMRS-98-253.UN 

DWRC Waste Generator Ernie Bentsen / Lorenzo Casey Updated 4/30/98 

~~~~ - 

9/18/97 -1 &sc.Bldg Waste D&D-3-68 I 10/7/97 1 
I I I 

9/16/97 I 326 I Halfcrate I H05540 9/18/97 I Misc.Bldg Waste D&D-3-68 1 10/7/97 I 
9/17/97 I326 I Halfcrate I H05541 9/18/97 I Misc.Bldg Waste D&D-3-68 I 10/7/97 I 
9/17/97 I 326 I Halfcrate I H05542 9/18/97 I Misc.Bldg Waste 

11/17/97 I 861 I 55 G a 1 . b m  I D88759 12/18/97 Combustible / PPE 

12/4/97 Misc. Bldg. Waste * 2/ 12/98 PCB Ballasts 

12/9/97 I Light Metal 
D&D-3 - 13 

D&D-3-13 
12/10/97 I 480 I Full Crate 1 PO2857 

1/6/98 1 480 1 Fullcrate 1 PO2795 1/6/98 I Light Metal D&D-3-11 I 1/15/98 1 
D&D-3-13 

12/11/97 Light Metal I D&D-3-11 I 12/17/97 1 
D&D-3-13 

I 

RMMA Rooms 

1/29/98 Misc. Bldg. Waste 

D&D-4-11 I 12/15/97 I 
I 

I 

1 

D&D-3-13 



1/6/98 

1/8/98 

1/9/98 

1/9/98 

1/13/98 

480 Full Crate PO2794 1/6/98 

480 Full Crate PO2847 1/8/98 

853 Full Crate PO2859 2/21/98 

480 FullCrate PO2848 1/20/98 

480 Fullcrate PO2855 1/15/98 

~~~ -~ 

Process Waste System I D&D-4-11 I 2/24/98 

1/18/98 

1/17/98 

1/7/98 

1/21/98 

1/19/98 

1/16/98 

1/7/98 

480 FullCrate PO2846 1/19/98 

480 FullCrate PO3017 1/19/98 

480 Fullcrate PO2864 2/14/98 

480 FullCrate PO3046 1/28/98 

480 Full Crate PO3016 1/28/98 

863 Full Crate PO2865 2/3/98 

438 Full Crate PO2802 2/3/98 

~~ ~ 

W a T E  DESCRIPTION SHIPPING 
DATE 

WMm 
STREAM 
NUMBER 

1/15/98 Counter Tops I D&D-3-11 
Cabinets D&D-3-13 

Counters Tops D&D-3-11 
D&D3- 13 

1/22/98 

Light Metal D&D-3-11 
D&D-3-13 

1/15/98 

Light Metal D&D-3-11 
D&D-3-13 

1/15/98 

Process Waste System D&D-4-9 2/24/98 

Light Metal D&D-3-11 
D&D-3-13 

1/30/98 

Light Metal D&D-3-11 
D&D-3 - 13 

1/22/98 

1/13/98 I 480 I Fullcrate I PO2860 I 1/15/98 Light metal D&D-3 - 1 1 
D&D-3-13 

1/22/98 

1/13/98 I 480 I Full Crate 1 PO2849 1 1/16/98 Light Metal D&D-3-11 1/22/98 1 D&D-3-13 1 
I I 

1/15/98 T 8 6 1  ~ I Full Crate I PO2862 I 1/16/98 Combustibles I D&D-3-3 I 1/22/98 
I I 

1/12/98 I 861 I Fullcrate I PO2851 I 1/16/98 Combustibles 

Light Metal 
D&D-3-13 

1/17/98 I 861 I Fullcrate I PO3019 I 2/3/98 

1/17/98 I 480 I Fullcrate I PO3020 I 1/19/98 

Light Metal D&D-3-11 1/22/98 1 D&D-3-13 I 
Light Metal D&D-3-11 1/22/98 1 D&D-3-13 I 
Light Metal D&D-3-11 1/30/98 1 D&D-3-13 1 

D&D-3-13 

~ 

Asbestos Panels D&D-3-76 2/12/98 



D&D-3-11 
D&D-3-13 

D&D-3-11 
D&D-3 - 13 

2/13/98 

2/12/98 

D&D--22 3/5/98 

~~ 

PO3065 

Po3063 

PO3066 

PO3082 

112 9/98 Light Metal 

1/29/98 Asbestos Insulation & 

Floor Tile 

1/29/98 Light Metal 

2/2/98 Light Metal 

863 

480 

861 

1971 

Fullcrate 

Fullcrate 

Fullcrate 

55G~d-Dnun TO07 1 1 3/8/98 PCB Ballasts 

D A E  CONTAINER 
TYPE 

SHLPPING 

N W E R  

CONTmER DATE WMTE DESCRIPTION 
N W E R  CONTAINER 

FLLLED 

PO2856 1/13/98 Light Metal 

PO2850 1/12/98 Light Metal 

PO3064 1/22/98 Friable Asbestos 
PPE - Rags 

1/12/98 D&D-3-11 1/15/98 
D&D-3-13 

1/ 12/98 Full Crate 

1/27/98 

1/29/98 
480 I PO3084 I 1/30/98 I Light Metal 

1/29/98 480 Full Crate PO3059 1 1/29/98 1 LightMetal 

1966 Full Crate PO3077 1 2/21/98 1 Friable Asbestos- 
PPE, Rags, TSI 

D&D-3-11 2/12/98 
D&D-3-13 1 1 12 9/98 

1 

1 D&D-3-76 1/30/98 1/23/98 Full rate 438 

1/29/98 D&D-3-11 
D&D-3-13 

2/13/98 

2/2/98 
480 I D&D-3-11 

D&D-3-13 
211 3/98 

2/3/98 863 I Fullcrate PO3081 I 2/3/98 Plastic D&D-3-9 2/13/98 

2/3/98 Non PCB Ballasts D&D-1-31 311 1/98 GO4991 3/10/98 

PO3085 2/4/98 

2/3/98 Oil from out side 
P U P S  

1 
~~ 

Light Metal 1/30/98 Full Crate 480 
D&D-3 - 13 

2/2/98 

2/4/98 D&D-3-9 I 2/13/98 PO3057 2/4/98 Plastic 
~~~~ ~~ 

PO3061 7 3/6/98 I Plastic D&D-3-9 I 3/12/98 2/4/98 

PO3086 2/4/98 Light Metal ! PO3060 3/6/98 Combustibles 

D&D-3-11 2/12/98 
D&D-3 - 13 1 2/4/98 

D&D-3-3 I 3/32/98 2/5/98 

D&D-3-31 I 3/11/98 2/5/98 



”” DATE 
CONTAINER 
FLLLED 

2/6/98 ~ ~ :fl ~ 

2/ 16/98 

~ ~ ~ 

WMTEDESCRPTION WMTE SHPPNG 
STREAM DAlE 
NUMBER 

I 

Full Crate PO3083 I 

5 5 G a l . ~ 1 ~ m  

Full Crate 

55Gal.Drum 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Pallet 

Full Crate 

Full Crate 

Full Crate 

2/17/98 I 438 

TO0709 

PO3058 

D90474 

PO3080 

PO3147 

PO3 149 

PO3151 

X09615 

PO3078 

PO3045 

PO3049 

2/18/98 I 438 

3/10/98 

2/17/98 

2120198 I 438 

PCB Ballasts D&D-3-3 1 3/ 11/98 

Asbestos Floor Tile D&D-3-76 2/24/98 

2/13/98 480 I 

~ 

2/12/98 

2/4/98 

2/19/98 

2/19/98 

2120198 

2/14/98 

2/16/98 

2/17/98 

2/17/98 

2/13/98 

2/13/98 

2/20/98 

2120198 438 

~~~~ 

852 

480 

438 

438 

438 

1321 

438 

438 

438 

~~ ~ 

2/21/98 1438 

Full Crate 

2/21/98 I 438 

PO3051 

CONTmER CONTmER 

2/18/98 Light Metal D&D-3-11 2/24/98 1 D&D-3-13 I 

FullCrate I PO3042 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Fullcrate I PO3047 

PO3050 

PO3048 

PO3 169 

PO3 167 

Fullcrate I PO3044 

1 2/23/98 I Drywall I D&D-3-87 I 2/24/98 

i 3/26/98 I AsbestosFloorTile I D&D-3-76 I 3130198 

‘ 2/5/98 Light Metal D&D-3-11 2/12/98 
D&D-3 - 13 

Full Crate I PO3165 

Full Crate I PO3162 

I Page f 

2/13/98 Moist Combustibles- D&D-4-6 3/9/98 
Process waste sumps 

2/4/98 Light Metal D&D-3-11 2-12-98 
D&D-3 - 13 

212 1/98 Drywall D&D-3-87 2/24/98 

2120198 Drywall D&D-3-87 2/24/98 

212 1/98 Friable Asbestos D&D-3-77 2/24/98 

21 14/98 Lead Counter 

2/17/98 
~~ 

2/18/98 I Asbestos Floor Tile I D&D-3-76 I 2/24/98 

2120198 I Asbestos Floor Tile I D&D-3-76 I 2/24/98 

2120198 I Asbestos Floor Tile I D&D-3-76 1 2/24/98 

2/21/98 I FriableAsbestos I D&D-3-26 I 2/24/98 

212 1/98 I Friable Asbestos 

2/20/98 Light Metal 
D&D-3 - 13 

212 1/98 Friable Asbestos 



DATE IDC/ CONTXALER CONTmER DAlTE W M T E  DESCRIPTION WMTE 
W C  TYPE NlJMlER CONTmEK S- 

FLUELI NUMBER 

2/20/98 480 FullCrate PO3170 3/2/98 Light Metal D8~D-3-11 
D&D-3 - 13 

2/21/98 438 FullCrate PO3142 2/23/98 Drywall D&D-3-87 

2/21/98 1966 Fullcrate PO3143 2/21/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3144 2/21/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3145 212 1/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3163 212 1/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3164 2/21/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3166 2/21/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3168 212 1/98 Friable Asbestos D&D-1-22 

2/21/98 1966 Full Crate PO3146 212 1/98 Friable Asbestos D&D-1-22 

2/23/98 438 FullCrate PO3150 2/23/98 Drywall D&D-3-87 

2/23/98 438 Fullcrate PO3153 2/23/98 Drywall D&D-3-87 

2/24/98 438 Full Crate PO3180 2/24/98 Friable Drywall D&D-3-77 

2/24/98 438 Fullcrate PO3158 2/24/98 Friable Drywall D&D-3-77 

2/17/98 480 FullCrate PO3062 2/24/98 Light Metal D&D-3-11 
D&D-3 - 13 

2/24/98 438 Fullcrate PO3185 2/24/98 Friable Drywall D&D-3-77 

2/24/98 438 Fullcrate PO3157 2/24/98 Transite D&D-3-77 

2/24/98 438 Fullcrate PO3188 2/24/98 Transite D&D-3-77 

2/24/98 438 Fullcrate PO3182 2/24/98 Transite D&D-3-77 

2/24/98 438 FullCrate PO3184 2/26/98 Friable Drywall D&D-3-77 

2/26/98 438 FullCrate PO3186 2/26/98 Transite D&D-3-77 

2/26/98 438 Full Crate PO3159 3/18/98 Drywall D8~D-3-87 

2/26/98 438 FullCrate PO3190 2/24/98 Friable Drywall D&D-3-77 

2/26/98 438 Fullcrate PO3193 2/26/98 Friable Drywall D&D-3-77 

2/24/98 438 Full Crate PO3187 2/24/98 Friable Drywall D&D-3-77 

2/26/98 438 Fullcrate PO3194 2/26/98 Friable Drywall D&D-3-77 

SHPPNG 
DATE 

3/12/98 

3/3/98 

3/5/98 

3/12/98 

3/12/98 

3/12/98 

3/12/98 

3/12/98 

3/12/98 

3/5/98 

3/2/98 

3/2/98 

3/3/98 

3/2/98 

3/2/98 

3/2/98 

3/2/98 

3/5/98 

3/2/98 

3/3/98 

3/2/98 

3/24/98 

3/2/98 

3/3/98 

3/2/98 

3/3/98 



EX/ 
WFC 

374 

480 

438 

438 

438 

438 

438 

CONTAINER 
TrPE 

1 O G a l . h  

Fullcrate 

Fullcrate 

FUIlCrate 

Full Crate 

Fullcrate 

Fullcrate 

WME 
SlREAM 
NUMBER 

D&D-4-53 

D&D-3-11 
D&D-3-13 

D&D-3-77 

D&D-3-77 

D&D-3-77 

D&D-3-77 

D&D-3-77 

SHPPmG 
DATE 

3-10 TO 
750Haz-2205 

2/24/98 

3/3/98 

3/3/98 

3/3/98 

3/3/98 

3/3/98 

C O " E R  
NUMBEX 

X04825 

PO3171 

PO3192 

PO3195 

PO3 199 

PO3 198 

PO3 189 

DATE 
CONTmER 
FLXELl 

2/12/98 

212 1/98 

2/26/98 

2/26/98 

2/26/98 

2/26/98 

2/26/98 

' Friable Drywall 

438 

438 

438 

1966 

438 

1966 

1966 

438 

Fullcrate 

Fullcrate 

Full Crate 

FulICrate 

Fullcrate 

Full Crate 

Fullcrate 

Fullcrate 

PO3197 

PO3 172 

PO3 173 

PO3 174 

PO3 175 

PO3 148 

Po3 154 

2/26/98 

2/28/98 

2/28/98 

2/28/98 

2/28/98 

2/28/98 

2/28/98 

D&D-3-87 

D&D-3-77 

D&D-3-77 

D&D-1-22 

D&D-3-77 

D&D-1-22 

D&D-1-22 

3/3/98 

3/5/98 

3/5/98 

3/5/98 

3/5/98 

3/5/98 

3/5/98 

' Friable Asbestos 

' Friable Asbestos 

~ Transite 

I Transite 

1 FriableDrywall 

1 Friable Insulation 
& Drywall 

~ Friable Insulation 
1 &Drywall 

DATE WASTE DESCRPTION 

2/12/98 Dirt from scrubbers 
S 1 &  s3 

2/20/98 Light Metal 

2/26/98 Friable Drywall 

2/26/98 

2/26/98 Friable Drywall 

2/26/98 Friable Drywall 

2/26/98 Friable Drywall 

2/26/98 438 I Fullcrate 
~ 

PO3200 -1 2/26/98 
- 

Friable Drywall D&D-3-77 I 3/3/98 

2/26/98 438 I Fullcrate PO3201 I 2/26/98 Friable Drywall D&D-3-77 I 3/3/98 

2/26/98 438 I Fullcrate PO3191 I 2/26/98 Friable Drywall D&D-3-77 I 3/3/98 

2/26/98 438 I Fullcrate PO3179 I 2/26/98 Friable Drywall D&D-3-77 I 3/3/98 

2/26/98 

2/28/98 Transite 

2/28/98 Transite 

2/28/98 

2/28/98 Friable Drywall 

2/27/98 Friable Asbestos 

2/28/98 
I 

D&D-3-77 I 3/5/98 2/28/98 

2/26/98 438 I Fullcrate PO3178 1 2120198 Transite D&D-3-77 1 3/3/98 

3/4/98 438 I Fullcrate PO3247 I 3/4/98 D&D-3-77 I 3/10/98 

3/3/98 438 I Full Crate PO3242 I 3/4/98 D&D-3-77 I 3/10/98 

3/4/98 Transite PO3243 3/4/98 

3/2/98 

3/2/98 D&D-3-77 3/10/98 I PO3208 3/2/98 



CONTAINER 
TYPE 

CONTAINER 
NUMBER 

DAZE I WASTEDESCRIPTION 
CONTmER 
FILLED 

DATE E/ 
m 

2/27/98 I 1966 Full Crate I PO3152 2/28/98 I Friable Asbestos I D&D-1-22 I 3/5/98 

2/28/98 I 1966 Full Crate I PO3155 2/28/98 I Friable Asbestos I D&D-1-22 I 3/5/98 

~ 

2/28/98 

3/2/98 

Full Crate I PO3161 D&D-1-22 3/5/98 

D&D-3-77 3/5/98 

D&D-3-77 3/5/98 

D&D-3-77 3/10/98 

D&D-3-77 3/10/98 

D&D-3-77 3/10/98 

1 D&D-3-77 3/10/98 

D&D-3-77 3/10/98 

2/28/98 Friable Asbestos 

2/28/98 Transite 

2/28/98 Friable Drywall 

3/3/98 Friable Insulation 
& Drywall 

3/4/98 Transite 

3/4/98 Transite 

3/4/98 Transite 

3/4/98 Transite 

3/7/98 Friable Asbestos 

Full Crate PO3 176 

Full Crate PO3 177 

Full Crate PO3206 

Full Crate PO3204 

Full Crate PO321 1 

Full Crate PO3252 

Full Crate PO3255 

Full Crate PO3267 

Full Crate PO3275 

3/4/98 

3/4/98 

3/6/98 

I 
D&D-1-22 (,/10/98 ~ 

3/2;98 I Combustibles I D&D3-3 I 3/24/98 

3/2/98 ill* 
3/4/98 

3/5/98 

3/12/98 Light Metal D&D-3-11 3/24/98 
D&D-3 - 13 

3/5/98 Friable Asbestos D&D-1-22 3/10/98 

-Full C i t e  I PO3207 3/5/98 I Friable Asbestos I D&D-1-22 I 3/10/98 
I 

3/5/98 I 1966 FullCrate I PO3209 3/6/98 I Friable Asbestos I D&D-1-22 I 3/10/98 

3/3/98 I 1966 Fullcrate I PO3210 3/4/98 I Friable Asbestos 1 D&D-1-22 I 3/12/98 

3/3/98 I 1966 Full Crate I PO3244 3/5/98 I Friable Asbestos I D&D-1-22 I 3/12/98 

3/4/98 I 1966 FullCrate I PO3253 I 3/5/98 I Friable Asbestos I D&D-1-22 I 3/12/98 

3/4/98 1 1966 FullCrate I PO3254 
1 

3/5/98 Friable Asbestos D&D-1-22 3/12/98 

3/6/98 Friable Asbestos D&D-1-22 3/10/98 
I 

Friable Asbestos D&D-1-22 3/10/98 

3/6/98 Friable Asbestos D&D-1-22 3/10/98 

' 3/6/98 

~ FullCrate 

Full Crate 

PO3268 

PO3270 

' FU~I crate PO3273 
~~ ~ E -LriableAsbestos I D&D-1-22 1 3/10/98 PO3274 3/5/98 

~ 3/9/98 I Friable Asbestos I D&D-1-22 I 4/1/98 1 ~ u l l  Crate PO3271 

3/5/98 Friable Asbestos D&D-1-22 3/10/98 Full Crate PO3269 



438 D&D-3-77 3/10/98 Fullcrate PO3251 3/4/98 Transite 

1966 

1966 

1966 

438 

438 

Fullcrate PO3276 

Fullcrate PO3272 

Fullcrate PO3261 

Fullcrate PO3306 

Fullcrate PO3298 

3120198 

3/21/98 

~~ ~ ~~ ~ 

438 Fullcrate PO3160 3/20/98 Transite D&D-3-77 3130198 

438 FullCrate PO3304 3/21/98 Friable Drywall D&D-3-77 3/30/98 

3/21/98 Friable Drywall D&D-3-77 3/30/98 

3/21/98 

3/24/98 

438 Fullcrate PO3302 3/25/98 Friable Drywall D&D-3-77 3130198 

438 Fullcrate PO3305 3/25/98 Transite D&D-3-77 3/30/98 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

PO3323 

PO3320 

PO33 12 

PO3315 

PO3311 

PO3307 

3/25/98 

3/24/98 

3/23/98 

3/24/98 

3/23/98 

3/16/98 

3/24/98 

438 

438 

438 

438 

438 

438 

438 

PO3245 

PO3249 

PO3266 

PO3263 

PO3262 

PO3257 

3/20/98 

3/12/98 

3/16/98 

3/16/98 

3/16/98 

3/16/98 

3/16/98 

3/16/98 

3/16/98 

3/16/98 

3/23/98 

438 FullCrate 

438 Full Crate 

438 Full Crate 

438 Full Crate 

438 Fullcrate 

DATE LDCi commER 
WFC I TYPE 

3/6/98 D&D-1-22 1 3/10/98 

3/9/98 D&D-1-22 I 4/2/98 3/10/98 Friable Asbestos 

D&D-1-22 I 4/2/98 3/10/98 
~-~ ~ 

3/21/98 ~1 Friable Drywall D&D-3-77 I 3130198 3/21/98 
~~ 

312 1/98 I Friable Drywall D&D-3-77 I 3130198 312 1/98 

438 I FullCrate I PO3303 3/21/98 

3/25/98 I 438 3/25/98 Transite D&D-3-77 

Floor Tile D&D-3-76 * Transite D&D-3 -77 

3130198 

3/26/98 3/30/98 

3130198 3/24/98 
~~~ 

Transite I D&D-3-77 3/30/98 3/24/98 

Transite I D&D-3-77 3/30/98 ' 3/34/98 

I 3/24/98 Transite I D&D-3-77 3/30/98 
-~ ~ 

Fullcrate I PO3258 1 3/20/98 Friable Drywall I D&D-3-77 3/30/98 

Fullcrate I PO3324 I 3/25/98 3/30/98 Transite D&D-3-77 
I 

3120198 438 Full Crate PO3250 3/20/98 Friable Drywall D&D-3-77 3130198 
, I I 

3/3/98 I 438 I Full Crate 

3/4/98 I 438 I Full Crate Transite 

-~~ ~ 

Friable Drywall 1 D&D-3-77 I 3/24/98 I 
~~ 

FriableDrywall I D&D-3-77 I 3/24/98 I 
I 
~ FriableDrywall I D&D-3-77 I 3/24/98 I 
I Transite I D&D-3-77 I 3130198 I PO3314 3/24/98 



DATE WASTE DESCRPTION 
COiVlXMER 
FlLLED 

3/23/98 Friable Drywall 

3/23/98 Friable Drywall 

3/23/98 Transite 

3/23/98 Transite 

3/23/98 Transite 

WASTE SHPPEVG 
STREjlM DAlE 
NUMBER 

D&D-3-77 3/24/98 

D&D-3-77 3/24/98 

D&D-3-77 3/24/98 

D&D-3-77 3/24/98 

D&D-3-77 3/24/98 

~~~ ~ ~ 

Full Crate PO3339 3/27/98 Light Metal D8~D-3-11 
D&D-3-13 

Full Crate PO3265 3/ 12/98 Friable Asbestos D&D-1-22 

l Full Crate I PO3345 I 3/27/98 I Friable Asbestos I D&D-1-22 I 4/1/98 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

PO3205 

PO3308 

PO3316 

PO3300 

PO3309 

~~~ 

3/25/98 I FriableDrywall I D&D-1-22 

3/21/98 

3120198 

3/21/98 

3/17/98 

3/24/98 

3/25/98 

Friable Drywall D&D-3-77 

Transite D&D-3-77 

Friable Drywall D&D-3-77 

Dry wall D&D-3-87 

Friable Drywall D&D-1-22 

Friable Drywall D&D-1-22 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

Full Crate 

PO3260 

PO3301 

PO3159 

PO3299 

PO3325 

PO3322 

3/21/98 

3120198 

3/23/98 

3/23/98 

3/23/98 

3/13/98 

3/26/98 

438 

438 

1966 

1966 

1966 

374 

480 

PO3313 

PO3264 

3/30/98 Friable Asbestos D&D-1-22 

3/16/98 Friable Drywall D&D-3-77 

7 123 I 
CONTmER 
TYPE 

CONTmER 
N W E R  

DATE D C  / 

/_L 

3120198 

3/21/98 
I 

3/16/98 I 438 Full Crate 1 PO3259 I 2/16/98 I Friable Drywall I D&D-3-77 I 3/24/98 

3/20/98 I 438 Full Crate I PO3156 I 3/23/98 I Transite I D&D-3-77 I 3/24/98 

3/21/98 I 438 Full Crate I PO3310 I 3/21/98 I Friable Drywall I D&D-3-77 I 3/24/98 

3/21/98 1 438 FullCrate I PO3297 3/24/98 

3/17/98 I 438 3/24/98 

3/24/98 

3/24/98 

4/1/98 

4/1/98 

4/1/98 
~~ ~~ 

55 Gal.- I D90478 I 3/31/98 I Scabbled Concrete I D&D-3-69 1 4/15/98 

Full Crate I PO3347 I 3/27/98 I Light Metal I D&D-3-11 I 4/1/98 

Full Crate I PO3346 I 3/27/98 I Light Metal D&D-3-11 4/1/98 I D&D-3-13 I 
4/1/98 

4/1/98 

Full CratJ PO3319 -1 3/27/98 I Friable Asbestos I D&D-1-22 I 4/1/98 
~~ ~ 

Full Crate I PO3348 I 3/27/98 I Friable Asbestos I D&D-1-22 I 4/1/98 

3/27/98 I 1966 

3130198 I 1966 Full Crate I PO3344 I 3/30/98 I Friable Asbestos I D&D-1-22 I 4/1/98 

3130198 I 1966 Full Crate 4/2/98 

3/16/98 I 438 Full Crate 3/24/98 



DATE m C  / 
WFC 

CONTAWER 
TYPE 

CONTAINER 
NUM%ER 

3/25/98 

4/22/98 

4/22/98 

4/22/98 

4/22/98 

4/23/98 

4/24/98 

5/1/98 

438 

863 

480 

862 

374 

862 

862 

1966 

Full Crate 

55GdDnm 

55 Gal 

55GalDnm 

55GalDnun 

55 Gal Drum 

55GalDrum 

Full Crate 

PO3326 

D87186 

D90475 

D87183 

D90477 

D87184 

D86973 

PO3407 

D A E  
commm 
FILLED 

SHIPPING 
DATE 

WMZE DESCRIPTION WMZE 
Sll7EAM 
N W E R  

3/26/98 1 1966 Full Crate I PO3343 3/27/98 I Friable Asbestos I D&D-1-22 4/1/98 

3130198 I 1966 Full Crate I H05814 3/31/98 I Friable Asbestos I D&D-1-22 4/2/98 

Full Crate PO3349 + Full Crate PO3340 

4/20/98 

3/27/98 I Light Metal D&D-3-11 
D&D-3 - 13 

4/1/98 

4/2/98 1 374 4/14/98 I Scabbled Concrete I D&D-3-69 4/15/98 

4/10/98 412 1/98 Transite D&D-3-77 

Plastic D&D-3-9 

Light Metal D&D-3-13 

Moist Combustibles D&D-3-6 

Scabbled Concrete / D&D-3-70 
Cinderblock 

Moist Combustibles D&D-3-6 

Moist Combustibles D&D-3-6 

Friable Asbestos D&D- 1-22 

4/24/98 4/27/98 

4/22/98 4/27/98 

4/24/98 4/27/98 

4/24/98 4/27/98 

4/24/98 4/27/98 

4/24/98 4/27/98 

1 5/1/98 5/5/98 



D&D WSRIC Process Closure Summary 
Process # 123-25 

The Construction Management / D&D group has completed the Deactivation, 
Decommissioning, and Demolition of building 123 under Integrated Work 
Control Package (IWCP)# FB-0410, using the D&D WSRIC book to document 
the characterization of the waste generated during this activity. 
Characterization was based upon various project documents, including the 
Reconnaissance Level Characterization Report, Asbestos and Lead 
Characterization Report, Closure Plan for Building 123 Components of 
RCRA Unit 40, Proposed Action Memorandum for the Decommissioning of 
Building 123, Waste Management Plan, analytical sampling, process 
knowledge, and interviews with building residents. 

The purpose of this document is to provide a summary of the waste that 
was generated from these activities. 
removal of all equipment that was abandoned by building personnel in July 
1997. Most salvageable items were sent to PU&D and not captured by this 

were disposed of as LLW. Excess chemicals were collected and disposed 
of by Radian under a contract to Kaiser Hill. Buildings 113, 114, and 123s 
were included in the scope of this D&D work package. 

The D&D activities included the 

summary. Miscellaneous items not fully surveyable from RMMA rooms 

The stripout started in August of 1997, and demolition started in April 
1998. The last waste to be shipped from the site was May 28, 1998. 
Waste types and volumes generated from the project include: 

Radioactive Waste 665.54 cubic yards 

Straight Low Level Waste (LLW) 275.71 cubic yards 
(9) 55 gal drums, (64) full crates, (4) half crates 

Low Level Asbestos Waste (LLW) 
(1) 55 gal drum, (92) full crates 

381.15 cubic yards 

Low Level Mixed Waste (LLM) 
(1) 5 gal drum, (2) 10 gal drums, (1) 55 gal drum, (2) full crates 

8.68 cubic yards 

1 
0 



0 Non-Radioactive Waste 4,733.58 cubic vards 

Hazardous Waste (HAZ) 
(5) small bags, (22) boxes 

3.25 cubic yards 

Non-Rad, Non-Haz Friable Asbestos (NON) 
(44) full crates, (1) half crate 

184.23 cubic yards 

Non-Rad, Non-Haz Special Waste (ballasts) (NON) 1.1 cubic yards 
(4) 55 gal drums 

Industrial Sanitary Waste (Stripout) (NON) 360 cubic yards 
(1 2) rolloffs 

Industrial Sanitary Waste (Demolition) (NON) 4,095 cubic yards 
(200) rolloffs 

Special Sanitary Waste (Non-Friable Asbestos) (NON) 
(3) rolloffs 

Material to Recvcle 490.5 cubic vards 

90 cubic yards 

0 

Recycle Metal (Stripout) 
(6) rolloffs 

Recycle Metal (Demolition) 
(8) rolloffs 

210 cubic yards 

280 cubic yards 

Other Recycle Material 
1)  box (Pb acid batteries), (1)lO gal drum (oil), (1) pallet (lead weights) 

.5 cubic yards 

Number of containers shipped from Buildina 123 
Rolloffs 229 Total - 0 Rad, 229 Non-Rad 
Full Crates 202 Total - 158 Rad, 44 Non-Rad 
Half Crates 5 Total - 4 Rad, 1 Non-Rad 
55 gallon drums 
Odd Size Containers 

15 Total - 11 Rad, 4 Non-Rad 
33 Total - 3 Rad, 30 Non-Rad 

2 
0 



A summary of the wastes generated during D&D is listed below. It is 
arranged in D&D WSRIC process/output number sequence, which segregates 
waste types. These processes are as follows: 

0 

D&D-1 
D&D-2 Hazardous and Non-Radioactive (HAZ) 
D&D-3 Non-Hazardous and Radioactive (LLW) 
D&D-4 Hazardous and Radioactive (LLM) 

N on-H azardous and Non- Rad ioactive (NON) 

NON-Hazardous & Non-Radioactive Waste Outputs (NON) 

D & D - 1 - 1  Corn bust i bles 
No WGI required (1) 55 gallon bag 
This output is characterized as non-hazardous by process knowledge, and 
consists of PPE generated during an attempt to strip paint from the south 
wall in room 111. It did not come in contact with hazardous material, and 
was disposed of in a rolloff going to USA landfill. 

D & D - 1 - 4  Scrap Metal 
No WGI Required (14) rolloffs - 490 cu. yds. - 122.06 tons 
Characterized by process knowledge as non-hazardous, recyclable 
material. Six rolloffs were sent to Gahagan Metal and Iron, and eight 
rolloffs were sent to Newel1 Recycling for salvage. 
included piping, conduit, stainless steel ducting, copper piping, ventilation 
ducting, metal wall studs, and other various metal items. 
been size reduced to ensure efficient use of space in the rolloff. 

This waste output 

The metal had 

D&D-1-14 Fluorescent Light Bulbs - Non Hazardous 
No WGI required (5) boxes 
This output consists only of the four foot green tipped fluorescent light 
bulbs. These are characterized as non hazardous by RFETS guidance. They 
were disposed of in sanitary waste rolloff sent to USA landfill. 

D & D - 1 - 2 0  Non-Friable Asbestos 
WGI #G19701230342A (3) rolloffs or 70 cu. yds. 
This waste was certified as being non-friable asbestos waste by the 
project state certified asbestos inspector. It consisted of doors with 

3 
0 



asbestos cores, stainless steel countertops with asbestos mastic on the 
bottom, transite panels removed from above the windows on the outside of 
the building, and other assorted non-friable asbestos items. 
one partial 30 cubic yard rolloff was generated by AFlC the asbestos 
abatement contractor. 

0 
Two full and 

D & D - 1 - 2 2  Friable Asbestos Waste Material 
WGI #GI9801230471 B (44) full crates & (1) half crate 
Characterized as containing friable asbestos by AFlC the abatement 
contractor, and the RMRS project certified asbestos professional. This 
waste consisted of PPE, plastic containment sheeting, metal, wood, rags, 
vermiculite, cinder block, thermal system insulation (TSI) from non-rad 
areas, and other items that were in the asbestos Containment area that 
could not be wiped clean of asbestos fibers. 

D & D - 1 - 3 1  Non-Leaking Light Ballasts (PCB) 
WGI #GI97012301979 (3) 55 gallon drums 
Characterized by process knowledge and visually inspected to ensure they 
were not labeled “on-PCB’ ballasts and capacitors. These potential PCB 
ballasts were packaged from the stripout of lighting fixtures in all rooms 
of building 123 and 113. 

D & D - 1 - 3 1  Non-Leaking Light Ballasts (Non-PCB) 
WGI #GI9701 2301 87A (1) 55 gallon drum 
Characterized by process knowledge and visually inspected to ensure they 
have “on-PCB’ labeled on the ballast. These PCB free ballasts were 
packaged from the stripout of lighting fixtures in all rooms of building 
123 and 113. 

D & D - 1 - 3 6  Misc. Organic Liquid 
No WGI required (1) 10 gallon drum 
This output consists of five bottles of Di-2-ethylhexyl Phosphoric Acid 
that was abandoned by the building. Analytical data (98A0090 and 
97P2294) shows these wastes are non-hazardous and non-radioactive. 
They were packed into drum X01810 and sent to Unit 5001 PU&D. 

D & D - 1 - 4 5  Industrial Sanitary Waste (Non-Routine) 
WGI # GI97012301999 (21 5) rolloffs 

4 
0 



4,545 cubic yards 1757 tons 
This waste output includes all waste that was solid, non-radioactive, 
non-hazardous. During the stripout phase it consisted of items such as 
ceiling tiles, carpeting and fixtures from Non-RMMA rooms, surveyable 
items from RMMA rooms, Non-Friable asbestos items, and items on the 
outside of the building. There were (15) 30 cubic yard rolloffs of this 
non-structural waste. 
concrete, cinderblock, rebar, roofing material and other metal and wood 
building pieces. 
debris. 
Colorado. 

0 

During the demolition phase it consisted of 

There were (200) 30 cubic yard rolloffs of this structural 
All industrial sanitary waste was sent to USA landfill in Erie, 

Hazardous & Non-Radioactive Waste Outputs (HAZ) 

D&D-2 -4  Chrome Wire 
No WGI required (1) box 
This waste output was found in the building during the stripout, and 
consists of a roll of unused chrome wire. The manufacturer label states 
that chrome is a constituent of the metal. 

D & D - 2 - 6  Nicad Batteries 
No WGI required (1) box 
This output consists of dry cell nicads that were characterized by process 
knowledge. 
equipment during the stripout of the building. . 

These batteries were removed from various pieces of 

D & D - 2 - 1 0  Lead Acid Batteries 
No WGI required (1) box 
This output consists of various lead acid batteries found in emergency 
lighting throughout the building. They were sent to PU&D Unit 5001 as 
recycle material. 

D & D - 2 - 1 6  Incandescent Light Bulbs 
No WGI required (1) box 
This output consists of incandescent light bulbs removed from various 
fixtures that were stripped out of the building. 
as hazardous by process knowledge. 

These were characterized 

5 
0 



D&D-2-17  Mercury Thermometers and Thermostat 
No WGI required (1) box 
This waste output consists of four thermometers found in various 
equipment in the building, and one thermostat from building 113. These 
were characterized as hazardous by process knowledge. 

0 

D & D-2-2  0 Lead Counterweights and Bricks 
No WGI required (1) Pallet 
This waste consisted of lead counterweights that were removed from 
laboratory hoods. These were connected to the front windows by a cable, 
and were enclosed in a metal runway. They were surveyed for free release 
and sent for recycle to PU&D Unit 5001. The lead bricks were given to Rad 
Eng for use in shielding a counter in T891R. 

D&D-2-22  Fluorescent Light Bulbs 
No WGI required (21) boxes 
This output consists of light bulbs that are four and eight foot and “U” 
shaped, and do not have the green tips. They are characterized as 
hazardous by process knowledge. 

D&D-2-31  Paint Chips 0 
No WGI required (2) packages 
One package of lead based paint chips was generated in room 109B. This 
characterization is supported by the building lead characterization report, 
which shows paint on the walls has lead at levels of 10-4000 PPM (total 
analysis). 
A second package of paint chips was generated after the bldg. was 
demolished. These chips were collected from the slab where the 
restroom/lockerrooms and janitor closet were located in the north wing, 
rooms 11 3, 11 3A, 113B, 11 5, 11 9 and 11 9A. The lead characterization 
report shows levels of chromiun from 260-2,600 PPM and lead from 90- 
3,700 PPM (total analysis). 

Non-Hazardous & Radioactive Waste Outputs (LLW) 

D&D-3 -3  Dry Combustibles 
WGI #GI9701 230299A 

6 
0 

(5) full crates 



This waste consists of various combustible items, including PPE, wood, 
and other combustible material. 
verified that there were no hazardous constituents in this waste. 

Visual inspection and process knowledge 
0 

D&D-3-6  Moist Combustibles 
WGI #GI9701 230307A (3) 55 gallon drums 
This waste output consists of combustibles such as PPE, kimwipes, and 
absorbent that are wetted. They were generated during the scabbling of 
paint from the south wall in room 111. 
knowledge verified that there were no hazardous constituents added to 
this waste. 

Visual inspection and process 

D&D-3-9  Plast ics  
WGI #G19701230300B (5) full crates & (1) 55 gallon drum 
This waste output consists of various plastic type items that include 
plastic bags, hoses, containers, PPE, plastic containment sheeting, and 
other plastic type items. 
verified that there were no hazardous constituents added to this waste. 

Visual inspection and process knowledge 

D&D-3-11  Light Metal 
WGI #GI9701 230400A (40) full crates 
This output consists of metal counters, cabinet, piping, hoods, angle iron, 
and various metal items that could not surveyed for free release. It was 
packaged with output D&D-3-13, which consists of the same waste items 
with lead based paint on it. 

D&D-3-13  Light Metal w/ Lead Paint-Non-RCRA 
WGI #GI9701 230400A (see output 3-11 above) 
WGI #G19801230619A (1) 55 gallon drum 
This output consists of the same metal items as in output D&D-3-11, with 
the addition of lead based paint that is below RCRA TCLP levels on it. 
Items with painted surfaces in RMMA rooms were considered radioactive. 

D& D-3 -24  Insulation (Ceiling Tile) 
WGI #GI9701 230345A (1) full crate 
This output consists of ceiling tiles generated in RMMA rooms. According 
to the Bldg. 123 Asbestos Characterization Report, these ceiling tiles do 
not contain any asbestos material. 

7 
0 



D & D - 3 - 2 6  Asbestos Friable 
WGI #G19801230466B (4) full crates 
This output consists of various friable asbestos items that were certified 
as being friable by the project state certified asbestos professional. This 
included vermiculite and foam glass with vermiculite on it from room 
165, and drywall with mud that did not have lead based paint on it. 

0 

D & D - 3 - 6 8  Mixed IDC's 
No WGI required (6) full crates & (4) half crates 
This waste was generated before Waste Generator Instructions were 
issued. 
Visual inspection and process knowledge verified that there were no 
hazardous constituents as part of this waste type. 

The waste consists of metal, plastic, glass, and combustibles. 

D & D - 3 - 6 9  Scabbled Concrete 
WGI #GI98012305278 (2) 55 gallon drums 
This waste consists of bags of concrete that was scabbled from the floor 
and wall to remove radioactive contamination. It was generated in rooms 
105, 109, 123, 124 and 124A. This waste is characterized by process 
knowledge as being non hazardous. No lead based paint was on this 

0 concrete. 

D & D - 3 - 7 0  Scabbled Concrete 
WGI #G19801230624A (1) 55 gallon drum 
This waste consists of bags of concrete, cinder block and paint that was 
scabbled from the wall to remove radioactive contamination. It was 
generated in room 111 on the south wall. This waste is characterized by 
process knowledge as being non hazardous since the lead based paint on 
this concrete was below RCRA TCLP levels. 

D & D - 3 - 7 6  Asbestos, Non-Friable 
WGI # GI97012302848 (12) full crates 
This waste consists of non-friable asbestos material, including floor tile, 
cabinet panels, and countertops with mastic that were unsurveyable. 
These items were certified non-friable by the project state certified 
asbestos inspector. They did not have any lead based paint on them. 

8 



D & D - 3 - 7 7  Non-Friable Asbestos Insulation w/ Lead Paint 
WGI #GI9701 2302846 (31) full crates 
This output consists of non-friable asbestos material such as transite 
wall board, and was certified non-friable by the project state certified 
asbestos inspector. It also has lead based paint on it below RCRA TCLP 
levels. 

0 

D & D - 3 - 7 7  Friable Asbestos Insulation w/ Lead Paint 
WGI #GI97012304666 (43) fu l l  crates 
This output consists of drywall that has asbestos mud attached to it, so it 
is considered friable asbestos. The drywall also has lead based paint on it 
below RCRA TCLP levels. 

D &  D-3 -8  1 Moist Combustibles with Asbestos 
WGI #G19701230186A (1) 55 gallon drum 
This waste consists of moist combustibles that were generated during the 
cleanup of friable asbestos contamination on the floor below where 
sampling of asbestos occurred. 

D & D - 3 - 8 7  Drywall w/ Lead Paint 

This output consists of drywall that did not have asbestos mud in the 
joints. This waste has lead based paint below RCRA TCLP levels on its 
surf ace. 

' WGI #9801230505A (9) fu l l  crates 

Hazardous & Radioactive Waste Outputs (LLM) 

D & D - 4 - 6  Moist Combustibles 
WGI # G19701230261A (1) 55 gallon drum 
This waste consists of kimwipes and rags that were used to wipe down 
the sumps that were part of the process waste system RCRA unit 40. 
There was no sludge buildup in these sumps before they were wiped. 
Characterization is the same as the process waste system for the 
building, which is FOO1, F002, F005. 

9 



D & D - 4 - 9  Plastic Process Waste System 
WGI # G19701230258A (1) full crate 
This output consists of PVC process waste piping that was removed from 
RCRA Unit 40 in bldg. 123. There also are some plastic secondary 
containment pans and pumps that are mostly plastic. Characterization is 
based upon RCRA Unit 40, minus the ‘IF” codes associated with cyanide 
processes since they were not used in bldg. 123, and also the “D” codes 
are not applicable since no sludge was present in the waste that was 
packaged. 

e 

D & D - 4 - 1 1  Metal Process Waste Pipes 
WGI # G19801230325A (1) full crate 
This output consists of metal process waste piping from RCRA Unit 40 
removed from bldg. 123. There also are some metal secondary 
containment pans. 
the “F” codes associated with cyanide processes since they were not used 
in bldg. 123, and also the ‘ID” codes are not applicable since no sludge was 
present in the waste that was packaged. 

Characterization is based upon RCRA Unit 40, minus 

D & D - 4 - 1 1  Light Metal 

This output consists of a bag labeled “unused shot” that was found 
abandoned in the building. This material was sampled under analysis 
#98A0018 and found to be hazardous for chrome. 

* No WGI required (1) 5 gallon drum 

D & D - 4 - 1 4  Circuit Boards 
No WGI required (1) 10 gallon drum 
This output consists of circuit boards that came from various pieces of 
equipment that were being stripped out. They could not be free released 
due to not being 100% surveyable. They were characterized by RFETS 
guidance as hazardous waste. 

D & D - 4 - 5 3  Dirt from Scrubbers S-1 & S-3 
No WGI required (1) 5 gallon drum 
This waste is dirt with no free liquid from the bottom of the S-1 and S-3 
scrubbers in the courtyard of bldg. 123. Analysis #98A1320 verifies that 
this soil is hazardous due to traces of the following organics; Methylene 
Chloride, Trichloroethylene and Methyl Ethyl Ketone, which were used as 

1 0  
0 



lab solvents. 
release criteria. 

MDA results show that this soil does not meet the free 0 
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Formerly RF32280 

"Shipper's No 
BILL OF LADING 

ECURITY/DEPARTMENT COPY 0 ;ARRIER: Vendor ~ ~ c h p  
RECEIVED subject to the classifications and tanffs in effect on the date of the issue of this Bill of Lading. 
FROM: DYNCORP OF COLORADO. INC. AT ROCKY FLATS. COLO.. 80007 

FOR: US. Department of Energy 
Rocky Flats Environmental Technology Site 

Kaiser-Hill Contracting Team 

the propeny described below. m amrent good order. except as noled (cootents and c o n d n l ~ s  01 contents 01 packages unknown). marked. consigned and desiined as indicated below. which said 
carrier bainrj understood throughout this contract as meaning any p e m  or corporation in ~ O S S ~ S S ~ M  oi the propeny under  he contract) agrees to carry to its usual Place at said destination. if on as me otherwise 
deliver to another carrier on the route lo said destination. It is mutually agreed. as to each canter 01 an or any of sadd propmy over all or any wrlion of said route to destination. and as lo each party at any'ti,,,e inter. 
esied in att or any of said prqxny. mat every service IO be performed hereunder shall be sutqect to all (he terms and conditions of me Unifom M e s i c  Straight Bill of Lading set forth (1) in Uniform Freight 
Ctassificali m effect on the date hereof. if this IS a rail or a rail - water shiient.  or (2) in the applicable motor carrter  ClaSSificatiOfi or tariff. it this is a motor carrier Shpment. Or (3) in (he Uniform b i b y  wreSs 
Recem. if this IS a railway or express shipment. or (4)in lhe Uniform Airbill. if mis is an air treight Shipment 

Shipper nereby cenifies that he is familiar with all the terms and condaions of the sad Bin of Lading. ncludtng tMse on me back thereof. sel forth in the ClassifiicatiOn or tariff which governs the I r a n swa th  of this 
shipment. and the said temS and condiliis are hereby agreed to by the shipper and accepled for himself and his assigns. 

(tb word 

Consigned To and Destination (Mail or street address of Consignee- 
For purpose of notification only.) I I 

USA Waste Services Inc. 
Front Range Landfill 
Erie,# 80516 

No 
Packages HM 

< 

Description of Articles. Special Marks and Exceptions 

NorzI: 
This Haterial Is Pram Bldg-123 

Master 4 
RO/SM# 07646r C o n t r a c t o r w i  

This is to certify that the above-named malenals 
are properly classified, described. packaged. "Shipper's imprint in lieu 01 stamp. 
marked and labeled and are in proper condition no( a part of Bill of L a d q  approved 
for transportation. according to the applicable by the Interstate Commerce 
regulations of the Department of Transporlation Commission 

EMERGENCY CONTACT 
(303) 966-291 4 

Seal 
Numbers 

Vehicle or 
Car Initial 8 No. 

'WEIGHT 
(Sub. to Cor.) 

5184 13s 

3Q 
2O 

tion Sei 

class 
or Rate 

Lces 

*. SS 741 Reference 

Job Order No Reference - - 
If charges ar to be pce 

paid. mite or stamp here. 
70 be Pre-@d.* - 

NOTE: where (he rate 
is dependent on value. 
shippers are required to 
state specifiicalrv. in Mi. 
the agreed or -red 
value of Uw properV. The 
agreed or dedared value 
of the property is hereby 
s p e c i f i i y  staled by me 
sh i i r  to be not 
exceeding: 

-Per - 
SubjeU to 7 Of 

condiions. 1 this sh-wenl 
k 10 W i  lOme an 
sgneewithout recourse M 
the ansignor. the ansign 
01 shal sign the fo#owiog 
statement. 

The c a n k c  shall not 
make delivery d this ship 
ment wahout paymenl 01 
height and an olher lawful 
charges. 

OYNCORP OF COLORADO. IN. 
FOR: u.S. Depament of Energy 

(signature of Consgnor) 

'If the shipment moves 
between IWO ports bya 
carrier by water. the law 
requires that me Bill of Ladlog 
Shall state whether ii is -carrier's ( 
s h w r ' s  weight.* 

Agent DYNCORP OF COLORADO. INC. shipper, A Contractor for the 
U.S. Deparlment of Energy. Contract DE-RP34-94RF00825 .. . ... 

I , -  
sp. --' Y - 7 :  

per ~ .<'. .. ._--- Per 
Permanent Post Office address of Shipper: P.O. Box 464. GOLDEN. COLO.. 804024464 



Waste Generated in Building 123 
Since Sept. a ,  A997 

Confainer Packaging 

0 CntnrNbr 
086793 
D87183 
D87184 
D87186 
D88759 
D90474 
D90475 

Status 
A 
A 
A 
A 
A 
A 
A 

Waste Type 
LLW 
LLW 
LLW 
LLW 
LLW 
LLM 
LLW 

Cntnr Type Gen B 
DRO 123 
DRO 123 
DRO 123 
DRO 123 
DRO 123 
DRO 123 
DRO 123 

Jdg WGI Number Liner Type 
Gl9701230307A DRUM 2 PLASTIC 
G19701230307A DRUM 2 PLASTIC 
G19701230307A DRUM 2 PLASTIC 
G19701230300B DRUM 2 PLASTIC 

DRUM 2 PLASTIC 
Gl970123026lA DRUM 2 PLASTIC 

DRUM 2 PLASTIC 

DRUM 2 PLASTIC 

DRUM 2 PLASTIC 

DRUM 2 PLASTIC 
G19701230186A DRUM 2 PLASTIC 

DRUM 1 PLASTIC 

GI980123061 9A 55-GAL FIBERBOARD 

GI98012305278 55-GAL FIBERBOARD 

G19801230624A 55-GAL FIBERBOARD 

G19801230527A 55-GAL FIBERBOARD 

55-GAL FIBERBOARD 
Gl9801230689A 1/2 BOX FIBERBRD 

1/2 BOX PVC LINER 
G19801230689A 1/2 BOX FIBERBRD 

1/2 BOX PVC LINER 
Gl9801230689A 1/2 BOX FIBERBRD 

112 BOX PVC LINER 
G19801230689A BOX FIBERBOARD 

BOX PVC LINER 
1/2 BOX PVC LINER 
112 BOX FIBERBRD 

G19801230689A BOX FIBERBOARD 
BOX PVC LINER 

G19801230689A BOX FIBERBOARD 
BOX PVC LINER 

Gl9801230689A BOX FIBERBOARD 
BOX PVC LINER 

Gl9801230689A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

Gl9701230345A BOX FIBERBOARD 
BOX PVC LINER 

G19701230284A BOX FIBERBOARD 
BOX PVC LINER 

Gi9701230284A BOX FIBERBOARD 
BOX PVC LINER 

GI 970 1 230400A BOX FIB E R BOAR D 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 

D90476 A LLW DRO 123 

090477 A LLW DRO 123 

D90478 A LLW DRO 123 

D90479 
D90760 

A LLW 
A LLW 

DRO 123 
DRO 123 

H05538 A LLW BHW 123 

H05540 A LLW BHW 123 

H05541 A LLW BHW 123 

H05542 A LLW BHW 123 

PO2680 A LLW BFW 123 

PO2682 A LLW BFW 123 

PO2683 A LLW BFW 123 

PO2684 A LLW BFW 123 

PO2794 A LLW BFW 123 

PO2795 A LLW BFW 123 

PO2796 A LLW BFW 123 

PO2799 A LLW BFW 123 

802802 BFW 123 

802804 A kLVV BFW 123 

PO2846 A LLW BFW 123 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bldg WGI Number Liner Type 

PO2847 A 

PO2848 A 

PO2850 A 

PO2851 A 

PO2852 A 

PO2853 A 

PO2854 A 

PO2855 A 

802856 A 

802857 A 

PO2858 A 

PO2859 A 

PO2860 A 

PO2861 A 

$82862 A 

PO2863 A 

PO2864 A 

PO2865 A 

PO3016 A 

PO3019 A 

PO3028 A 

PO3042 A 

PO3044 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLM 

LLW 

LLW 

LLW 

LLW 

LLM 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

5FW 

BFW 

BFW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

Container Packaging 

BOX PVC LINER 
GI9701 230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230284A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230299A BOX FIBERBOARD 

BOX PVC LINER 
Gl9801230689A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
GI9701 230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230258A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230299A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19801230325A BOX FIBERBOARD 

BOX PVC LINER 
GI9701 230300A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
Gl9701230299A BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
GI97012302848 BOX FIBERBOARD 

BOX PVC LINER 
G19701230284B BOX FIBERBOARD 
G19801230466B BOX PVC LINER 
GI97012302846 BOX PVC LINER 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Con fainer Packaging 

0 CntnrNbr 

PO3045 

PO3046 

PO3047 

PO3048 

PO3049 

PO3050 

PO3051 

PQ3057 

PO3058 

PO3059 

PO3060 

PO3061 

PO3062 

PO3063 

PO3065 

PO3066 

PO3078 

PO3079 

PO3080 

PO3081 

PO3082 

PO3083 

PO3084 

PO3085 

Status Waste Type 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

Cntnr Type Gen B 

BFW 123 

BFW a 23 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

lldg WGI Number Liner Type 
GI98012304666 BOX FIBERBOARD 
GI97012302848 BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

GI97012302846 BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

G19801230466A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230300B BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230299A BOX FIBERBOARD 

G19701230300B BOX FIBERBOARD 

G197012304QOA BOX FIBERBOARD 

G19701230284A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

Gl9701230284A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230300A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

Cntnr Nbr Status Waste Type 

PO3086 A LLW 

PO3142 A LLW 

PO3147 A LLW 

PO3149 A LLW 

PO3150 A LLW 

PO3151 A LLW 

PO3153 A LLW 

PO31 56 

PO31 57 

PO31 58 

0 PO3159 

PO31 68 

PO31 62 

PO31 65 

PO31 67 

PO31 69 

PO31 70 

PO3171 

PO31 72 

PO31 73 

PO31 75 

PO3176 

PO3177 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

a LLW 

A LLW 

A LLW 

Cntnr Type Gen Bldg 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 'I 23 

WGI Number Liner Type 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19802130505A BOX FIBERBOARD 
BOX PVC LINER 

Gl9801230505A BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

Gl9801230505A BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

G19801230466B BOX PVC LINER 
BOX FIBERBOARD 

G19801230466B BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

G19801230466B BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

G19701230284B BOX FIBERBOARD 
BOX PVC LINER 

G19801230505A BOX FIBERBOARD 
BOX PVC LINER 

G19801230466A BOX FIBERBOARD 
BOX PVC LINER 

GI9801 230466B BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

G19701230400A BOX FIBERBOARD 
BOX PVC LINER 

GI97012302848 BOX FIBERBOARD 
BOX PVC LINER 

GI9701 230284B BOX FIBERBOARD 
BOX PVC LINER 

GI98012304668 BOX FIBERBOARD 
BOX PVC LINER 

GI9701 230284B BOX FIBERBOARD 
BOX PVC LINER 

G19801230466B BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Segt. 1, 1997 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bidg WGI Number Liner Type 0 
Container Packaging 

PO31 78 

PO31 79 

PO31 80 

PO31 81 

PO31 82 

PO3183 

PO31 84 

PO31 85 

PO31 86 

PO31 87 

PO31 88 

PO3189 

PO3190 

PO3191 

PO31 92 

PO31 93 

PO31 94 

PO31 95 

PO31 96 

PO31 97 

PO31 98 

PO311 99 

PO320 

PO3201 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

Lk 

Law 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFVV 

BFW 

BFW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

a 23 

123 

BOX PVC LINER 
G19801230505A BOX FIBERBOARD 

BOX PVC LINER 
619801230466B BOX FIBERBOARD 

BOX PVC LINER 
619801230466B BOX FIBERBOARD 

BOX PVC LINER 
G19701230400A BOX FIBERBOARD 

BOX PVC LINER 
G19701230284B BOX FIBERBOARD 

BOX PVC LINER 
GI98012304668 BOX FIBERBOARD 

BOX PVC LINER 
GI98012304666 BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
GI97012302848 BOX FIBERBOARD 

BOX PVC LINER 
GI9801 2304668 BOX FIBERBOARD 

BOX PVC LINER 
GI97012302848 BOX PVC LINER 

BOX FIBERBOARD 
GI98012304668 BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
GI98012304668 BOX FIBERBOARD 

BOX PVC LINER 
GI97012302848 BOX FIBERBOARD 

BOX PVC LINER 
619801230466B BOX FIBERBOARD 

BOX PVC LINER 
619801230466B BOX FIBERBOARD 

BOX PVC LINER 
GI98012304668 BOX FIBERBOARD 

BOX PVC LINER 
G19801230466B BOX FIBERBOARD 

BOX PVC LINER 
619801230466B BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Packaging 

0 CntnrNbr 

PO3203 

PO3204 

PO3205 

PO3206 

PO3208 

PO321 1 

PO3242 

PO3243 

PO3245 

PO3247 

PO3249 

PO3250 

PO3251 

PO3252 

PO3255 

PO3258 

PO3260 

PO3275 

PO3297 

PO3298 

PO3300 

PO3301 

PO3302 

0 PO3303 

Status Waste Type 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

A LLW 

Cntnr Type Gen B 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

BFW 123 

5FW A 23 

BFW 123 

BFW 123 

kig WGI Number Liner Type 
BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

619801230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

GI9801 230466B BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

G19801230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

G19801230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

GI9801 230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

Gl9701230299A BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

G19801230466B BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Cntnr Nbr Status Waste Type Cntnr Type Gen Bldg WGI Number Liner Type 

Container Packaging 

PO3304 

PO3305 

PO3306 

PO3307 

PO3308 

PO3309 

PO331 0 

PO331 1 

PO331 2 

PO3314 

PO3315 

0 PO3316 

PO3320 

PO3321 

PO3323 

P03324 

PO3326 

PO3339 

PO3340 

PO3346 

PO3347 

PO3349 

W12487 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

a 

s 
W12489 S 
W12490 S 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

kk 

HAZ 
HAZ 
HAZ 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

BFW 

cxc 
cxc 
cxc 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 
123 
123 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

BOX PVC LINER 

G19801230466B BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

GI9801 230466B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

GI98012304668 BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

619801230466B BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

GI97012302849 BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

GI97012302848 BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

G19701230284B BOX FIBERBOARD 

619701230284B BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230400A BOX FIBERBOARD 

G19701230300B BOX FIBERBOARD 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

rl) Cntnr Nbr Status Waste Type 
W12491 S HAZ 
W12493 S HA2 
X01814 A LLM 
X04825 A LLM 
X07093 A LLW 
X07094 A LLW 
X07098 A LLM 
X07400 A LLM 

total 178 containers 

Cntnr Type Gen Bldg WGI Number Liner Type 
cxc 123 
cxc 123 
DTG 123 DRUM 1 PLASTIC 
DTG 123 DRUM 2 PLASTIC 
DFG 123 DRUM 2 PLASTIC 
DFG 123 DRUM 2 PLASTIC 
DFG 123 DRUM 2 PLASTIC 
DTG 123 

Container Packaging 

e 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg Tranfer Date 
D86793 A 

D87183 A 

D87184 A 

D87186 A 

D88759 A 

D90474 A 

D90475 A 

D90476 A 

D90477 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLM 

LLW 

LLW 

BLW 

123 

123 

123 

123 

123 

123 

123 

123 

1 23 

020 
750HAZ 
123 
020 
750HAZ 
750" 
123 
020 
750HAZ 
750HAZ 
123 
020 
750HAZ 
750HAZ 
123 
020 
123 
123 
664 
444c 
440 
551 
123 
123 
123s 
664 
551 
123 
123 
123 
123 
666 
750" 
750HAZ 
750HAZ 
551 
123 
123 
123 
666 
123 
123 
123 
123 
666 
750HAZ 
II 23 

750HAZ 
123 
750HAZ 
750HAZ 
750HAZ 
123 
750" 
750HAZ 
750HAZ 
123 
750HAZ 
750HAZ 
750HAZ 
123 
750HAZ 
123 
123 
664 
444c 
440 
444c 
123 
123 
123s 
664 
906 
123 
123 
123 
123 
666 
750HAZ 
750" 
750HAZ 
750HAZ 
123 
123 
123 
666 
123 
664 
123 
123 
666 
750HAZ 
123 
750HAZ 

18-Mar-96 
27-Apr-98 
27-Apr-98 
8-May-96 
21 -Apr-98 
23-Apr-98 
27-Apr-98 
8-May-96 
16-Apr-98 
23-Apr-98 
27-Apr-98 
8-May-96 
16-Apr-98 
23-Apr-98 
27-Apr-98 
11 -Feb-97 
3-Mar-97 

22-Dec-97 
14-Jan-98 
21 -Jan-98 
13-Mar-98 

2-Dec-97 
2-Feb-98 
9-Mar-98 

13-Mar-98 

2-Jan-98 
2-Jan-98 
9-Mar-98 

11 -Mar-98 
21 -Apr-98 
21 -Apr-98 
21 -Apr-98 
21 -Apr-98 

21 -Aug-97 

21 -Aug-97 

21 -Aug-97 
2-Dec-97 
9-Mar-98 

11 -Mar-98 
1 -Apr-98 

15-Apr-98 
14-Feb-98 
9-Mar-98 

11 -Mar-98 
21 -Apr-98 
23-Agr-98 
27-Apr-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 
D90478 A 

D90479 A 

D90760 A 

H05538 A 

H05540 A 

H05541 A 

H05542 A 

PO2680 A 

PO2682 A 

PO2683 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 
123 
123 
55 1 
123 
123 
664 
444c 
444c 
664 
55 1 
750" 
88 1 
123s 
664 
444c 
55 1 
123 
664 
444c 
664 
55 1 
123 
664 
444c 
664 
551 
123 
664 
444c 
664 
551 
123 
664 
444c 
664 
551 
123 
123 
55 1 
123 
664 
4446 
664 
551 
123 
664 

123 
123 
664 
123 
123 
664 
444c 
444c 
664 
444c 
750" 
881 
123s 
664 
444c 
444c 
123 
664 
444c 
664 
444c 
123 
664 
444c 
664 
444c 
123 
664 
444c 
664 
444c 
123 
664 
444c 
664 
444c 
123 
123 
664C 
123 
664 
444c 
664 
444c 
123 
664 
444c 

Container Staging 

Tranfer Date 
14-Feb-98 
9-Mar-98 

15-Apr-98 

2-Dec-97 
22-Dec-97 
14-Jan-98 
20-Jan-98 
21 -Jan-98 
27-Jan-98 
22-Sep-97 

2-Dec-97 
22-Dec-97 
14-Jan-98 
20-Jan-98 

21 -Aug-97 

3-NOV-97 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

13-Aug-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 
3-Sep-97 

9-Dec-97 
3-Sep-97 

13-Oct-97 

7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 
3-Sep-97 
7-0ct-97 
7-0ct-97 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 

PO2684 A 

PO2794 A 

PO2795 A 

PO2796 A 

PO2799 A 

PO2802 A 

PO2804 A 

PO2846 A 

PO2847 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

444c 
664 
551 
123 
664 
444c 
664 
551 
123 
123 
123 
664 
444c 
664 
551 
123 
123 
123 
664 
444c 
664 
551 
123 
664C 
664 
551 
123 
123 
123 
664 
551 
123 
123 
123 
664 
55 1 
123 
664C 
664 
551 
123 
123 
664 
44% 
55’1 
123 
123 

664 
444c 
123 
664 
4446 
664 
444c 
123 
123 
123 
664 
444c 
664 
444c 
123 
123 
123 
664 
444c 
664 
444c 
123 
664C 
664 
444c 
123 
123 
123 
664 
444c 
1 23 
123 
123 
664 
444c 
123 
664C 
664 
444c 
123 
123 
664 
444c 
444c 
123 
4 23 
664 

Container Staging 

Tranfer Date 
27-Feb-98 
5-Mar-98 
3-Sep-97 
7-Oct-97 
7-Oct-97 

27-Feb-98 
5-Mar-98 

30-Sep-97 
2-Jan-98 
2-Jan-98 

15-Jan-98 
15-Jan-98 
2-Mar-98 
5-Mar-98 

30-Sep-97 
2-Jan-98 
2-Jan-98 

15-Jan-98 
15-Jan-98 
2-Mar-98 
5-Mar-98 

30-Sep-97 
17-Dec-97 
26-Feb-98 
5-Mar-98 

30-Sep-97 
2-Jan-98 
2-Jan-98 

15-Jan-98 
15-Jan-98 
30-Sep-97 
2-Jan-98 
2-Jan-98 

12-Feb-98 
13-Feb-98 
30-Sep-97 
17-Dec-97 
26-Feb-98 
5-Mar-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Jun-98 

2-Jan-98 
15-Jan-98 

I7-NOV-97 

I7-NOV-97 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg Tranfer Date 

664 444c 15-Jan-98 

123 123 2-Jan-98 
123 444c 30-Jan-98 

123 123 2-Jan-98 
123 664 15-Jan-98 
664 444c 15-Jan-98 

123 123 2-Jan-98 
123 664 22-Jan-98 
664 444c 27-Jan-98 
444c 444c 2-Jun-98 

123 123 2-Jan-98 
123 664 12-Feb-98 
664 444c 13-Feb-98 
444c 664 2-Mar-98 
664 4446 5-Mar-98 

123 664C 17-Dec-97 
664C 664 26-Fe b-98 
664 444c 5-Mar-98 

123 123 2-Jan-98 
123 664 22-Jan-98 
664 444c 27-Jan-98 
444c 444c 2-Jun-98 

123 123 2-Jan-98 
123 664 22-Jan-98 
664 444c 27-Jan-98 
444c 444c 2-Jun-98 

123 123 2-Jan-98 
123 664 15-Jan-98 
664 444c 15-Jan-98 

123 664C 17-Dec-97 
664C 664 26-Fe b-98 
664 444c 5-Mar-98 

4 23 664C 17-Dec-97 
664C 664 26-Fe b-98 
664 444c 5-Mar-98 

0 A 123 123 2-Jan-98 

0 
PO2848 A LLW 123 551 123 1 7-NoV-97 

PO2850 A LLW 123 55 1 123 1 7-NoV-97 

PO2851 A LLW 123 551 123 17-NOV-97 

PO2852 A LLW 123 551 123 17-NOV-97 

PO2853 A LLW 123 551 123 17-NOV-97 

PO2854 A LLW 123 551 123 1 7-NOV-97 
0 

PO2855 A LLW 123 551 123 17-NOV-97 

PO2856 A LLW 123 551 123 17-NOV-97 

PO2857 A LLW 123 55 1 123 17-NOV-97 

PO2858 A LLW 123 551 123 1 7-NOV-97 

LLM 123 551 123 1 7-NOV-97 

Container Staging 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 

PO2860 A 

PO2861 A 

PO2862 A 

PO2863 A 

PO2864 A 

PO2865 A 

PO3016 A 

$03019 A 

PO3020 A 

PO3042 A 

LLW 

LLW 

LLVV 

LLW 

LLM 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 
123s 
664 
55 1 
123 
123 
664 
444c 
664 
551 
123 
123 
664 
444c 
664 
55 1 
4 23 
123 
664 
444c 
551 
123 
664C 
664 
551 
123 
123 
123s 
664 
551 
123 
123 
664 
551 
333 
123 
444c 
664 
551 
333 
123 
664 
551 
333 
123 
551 
123 

123s 
664 
904 
123 
123 
664 
444c 
664 
444c 
123 
123 
664 
444c 
664 
444c 
123 
123 
664 
444c 
444c 
123 
664C 
664 
444c 
123 
123 
123s 
664 
904 
123 
123 
664 
444c 
333 
123 
444c 
664 
4446 
333 
123 
664 
444c 
333 
123 
444c 
123 
444c 

Tranfer Date 
9-Jan-98 

24-Feb-98 
4-Mar-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Mar-98 
5-Mar-98 

2-Jan-98 
15-Jan-98 
15-Jan-98 
2-Mar-98 
5-Mar-98 

2-Jan-98 
22-Jan-98 
27-Jan-98 
2-Jun-98 

17-Dec-97 
26-Feb-98 

5-Mar-98 

2-Jan-98 
15-Jan-98 
24-Feb-98 
4-Mar-98 

2-Jan-98 
12-Feb-98 
13-Feb-98 
12-Jan-98 
12-Jan-98 
30-Jan-98 
26-Feb-98 
5-Mar-98 

12-Jan-98 
12-Jan-98 
12-Feb-98 
13-Feb-98 
12-Jan-98 
12-Jan-98 
30-Jan-98 
20-Jan-98 
24-Fe b-98 

1 7-NOV-97 

I7-NOV-97 

I7-NOV-97 

I7-NOV-97 

17-NoV-97 

1 7-NOV-97 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 
PO3044 A 

PO3045 A 

PO3046 A 

PO3047 A 

PO3848 A 

PO3049 A 

PO3050 A 

PO3051 A 

PO3057 A 

PO3058 A 

PO3059 A 

PO3060 A 

PO3061 A 

PO3062 A 

PO3063 A 

PO3065 A 

PO3066 A 

WEMS Reoort 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

55 1 
55 1 
123 
123 
551 
123 
551 
123 
444c 
664 
55 1 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
664 
551 
123 
551 
123 
664 
444c 
664 
551 
123 
551 
123 
551 
123 
664 
55 1 
123 
444c 
664 
55 1 
123 
664 
55 1 
123 
664 

123 
123 
444c 
444c 
123 
444c 
123 
444c 
664 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
664 
444c 
123 
444c 
123 
664 
444c 
664 
444c 
123 
444c 
123 
444c 
123 
664 
444c 
123 
444c 
664 
444c 
123 
664 
444c 
123 
664 
444c 
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Container Staging 

Tranfer Date 
20-Jan-98 
2 0-J a n -9 8 
24-Feb-98 
24-Feb-98 
20-Jan-98 
24-Fe b-98 
20-Jan-98 
30-Jan-98 
26-Feb-98 
5-Mar-98 

20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Fe b-98 
20-Jan-98 
24-Feb-98 
20-Jan-98 
24-Fe b-98 
22-Jan-98 
12-Feb-98 
13-Feb-98 
22-Jan-98 
24-Fe b-98 
22-Jan-98 
12-Feb-98 
13-Feb-98 
27-Feb-98 
5-Mar-98 

22-Jan-98 
12-Mar-98 
22-Jan-98 
12-Mar-98 
22-Jan-98 
2-Mar-98 
2-Mar-98 

22-Jan-98 
30-Jan-98 
26-Feb-98 
5-Mar-98 

22-Jan-98 
12-Feb-98 
13-Feb-98 
22-Jan-98 
12-Feb-98 
13-Feb-98 

June 22, 1998 



Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 
PO3078 A 

PO3079 A 

PO3080 A 

PO3081 A 

PO3082 A 

PO3083 A 

PO3084 A 

PO3085 A 

PO3086 A 

PO3142 A 

PO3147 A 

PO3149 A 

PO3150 A 

PO3151 A 

PO3153 A 

PO3156 A 

PO3157 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LbW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

I23 

551 
123 
55 1 
123 
551 
123 
664 
551 
123 
664 
551 
123 
664 
551 
123 
664 
551 
123 
664 
551 
123 
664 
55 1 
123 
664 
55 1 
123 
664 
55 1 
123 
551 
123 
55 1 
123 
664 
551 
551 
123 
123 
55 1 
123 
664 
55 I 
123 
551 
4 23 
664 

123 
444c 
123 
444c 
123 
664 
444c 
123 
664 
4446 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
444c 
123 
444c 
123 
664 
444c 
123 
a 23 
444c 
444c 
123 
664 
444c 
123 
444c 
1 23 
664 
41446 

Container Staging 

Tranfer Date 
28-Jan-98 
24-Fe b-98 
28-Jan-98 
24-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
28-Jan-98 
12-Feb-98 
13-Feb-98 
14-Feb-98 
3-Mar-98 
3-Mar-98 

14-Feb-98 
24-Feb-98 
14-Feb-98 
24-Feb-98 
14-Feb-98 
2-Mar-98 
2-Mar-98 

14-Feb-98 
14-Feb-98 
24-Feb-98 
24-Feb-98 
13-Feb-98 
2-Mar-98 
2-Mar-98 

13-Feb-98 
24-Mar-98 
13-Feb-98 
2-Mar-98 
2-Mar-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Sfaging 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bidg To Bldg 
PO3158 A 

PO3159 A 

PO3160 A 

PO3162 A 

PO3165 A 

PO3167 A 

PO3169 A 

PO3170 A 

PO3171 A 

PO3172 A 

PO3173 A 

PO3175 A 

PO3176 A 

PO3177 A 

PO3178 A 

PO3179 A 

PO3188 A 

PO31811 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

551 
123 
664 
551 
123 
551 
123 
55 1 
123 
551 
123 
551 
123 
551 
123 
551 
123 
55 1 
123 
55 1 
123 
123 
55 1 
123 
123 
551 
123 
'I 23 
55 1 
123 
123 
55 1 
123 
123 
55 1 
123 
123 
664 
55 1 
123 
123 
664 
551 
'I23 
'I 23 
664 
551 

123 
664 
444c 
123 
664C 
123 
444c 
123 
4446 
123 
4446 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
123 
444c 
123 
123 
444c 
123 
123 
444c 
123 
123 
444c 
123 
123 
444c 
123 
123 
664 
444c 
123 
123 
664 
444c 
123 
a 23 
664 
4442 
123 

Tranfer Date 
13-Feb-98 
2-Mar-98 
2-Mar-98 

13-Feb-98 
24-Mar-98 
13-Feb-98 
30-Mar-98 
19-Feb-98 
30-Mar-98 
19-Feb-98 
24-Feb-98 
19-Feb-98 
24-Feb-98 
19-Feb-98 
24-Fe b-98 
19-Feb-98 
12-Mar-98 
19-Feb-98 
24-Feb-98 
23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Fe b-98 
24-Fe b-98 
5-Mar-98 

23-Feb-98 
24-Feb-98 
5-Mar-98 

23-Feb-98 
24-Fe b-98 
3-Mar-98 
3-Mar-98 

23-Feb-98 
24-Feb-98 
3-Mar-98 
3-Mar-98 

23-Feb-98 
24-Feb-98 
3-Mar-98 
3-Mar-98 

23-Feb-98 
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Waste Generated in Building I23  
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 

PO3182 A 

PO3183 A 

PO3184 A 

PO3185 A 

PO3186 A 

PO3187 A 

PO3188 A 

PO3189 A 

PO3190 A 

PO3191 A 

803192 A 

PO3193 A 

PO3194 A 

PO3195 a 

PO3197 A 

LLW 

LLW 

LLW 

LLW 

LLW 

1 LW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

1 23 

123 

123 
123 
55 1 
123 
664 
55 1 
123 
664 
55 1 
123 
664 
551 
123 
664 
55 1 
123 
664 
551 
123 
664 
551 
123 
551 
123 
664 
551 
123 
664 
551 
123 
664 
551 
123 
664 
55 1 
123 
664 
55 1 
123 
664 
551 
123 
664 
55 '1 
123 
551 
123 

123 
664C 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
444c 
123 
664 
444c 
123 
664 
4446 
123 
664 
4446 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
'I 23 
664 
444c 
123 
444c 
123 
664 

Container Staging 

Tranfer Date 
24-Feb-98 
24-Mar-98 
24-Feb-98 
2-Mar-98 
2-Mar-98 

24-Feb-98 
2-Mar-98 
2-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
2-Mar-98 
2-Mar-98 

24-Feb-98 
2-Mar-98 
2-Mar-98 

24-Feb-98 
2-Mar-98 
2-Mar-98 

24-Feb-98 
5-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
5-Mar-98 

24-Feb-98 
3-Mar-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 

PO3198 A 

PO3199 A 

PO3200 A 

PO3201 A 

PO3203 A 

PO3204 A 

PO3205 A 

PO3206 A 

PO3208 A 

PO3211 A 

PO3242 A 

PO3243 A 

PO3245 A 

PO3247 A 

PO3249 A 

PO3256 A 

PO3251 A 

WEMS Reloort 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

664 
551 
123 
664 
551 
123 
664 
551 
123 
664 
55 1 
123 
664 
551 
123 
551 
664 
123 
55 1 
123 
551 
664 
123 
551 
664 
123 
551 
664 
123 
551 
664 
123 
551 
664 
123 
551 
123 
551 
664 
123 
551 
4 23 
551 
123 
551 
664 
123 

444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
664 
444c 
123 
444c 
123 
444c 
664 
123 
664C 
123 
444c 
664 
123 
4446 
664 
123 
444c 
664 
123 
444c 
664 
123 
444c 
664 
123 
444c 
123 
444c 
664 
123 
664C 
123 
444c 
123 
444c 
664 
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Container Staging 

Tranfer Date 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

24-Feb-98 
3-Mar-98 
3-Mar-98 

27-Feb-98 
12-Mar-98 
27-Feb-98 
10-Mar-98 
10-Mar-98 
27-Fe b-98 
24-Mar-98 
27-Feb-98 
10-Mar-98 
10-Mar-98 
27-Fe b-98 
10-Mar-98 
10-Mar-98 
27-Feb-98 
10-Mar-98 
10-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4-Mar-98 

30-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4-Mar-98 

24-Mar-98 
4-Mar-98 

30-Mar-98 
4-Mar-98 

10-Mar-98 
10-Mar-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

0 

0 

e 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg 
PO3252 A 

PO3255 A 

PO3258 A 

PO3260 A 

PO3275 A 

PO3297 A 

PO3298 A 

PO3300 A 

PO3301 A 

PO3302 A 

PO3303 A 

PO3304 A 

PO3305 A 

PO3306 A 

PO3307 A 

PO3308 A 

PO3309 A 

PO3310 A 

PO3311 A 

PO3312 A 

PO3314 A 

PO3315 A 

PO3316 A 

LLW 

LLVV 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

eew 

LLW 

LLW 

LLW 

LLW 

LLW 

123 

1 23 

123 

123 

123 

123 

'I 23 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

551 
664 
123 
551 
664 
123 
551 
123 
551 
123 
55 1 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
55 1 
123 
551 
123 
55 1 
123 
551 
123 
551 
123 
551 
123 
55 1 
123 
551 
123 
551 
123 
551 
123 
551 

123 
444c 
664 
123 
444c 
664 
123 
444c 
123 
444c 
123 
444c 
123 
664C 
123 
4446 
123 
6646 
123 
6646 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
4446 
123 
664C 
123 
664C 
123 
664C 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 

Tranfer Date 
4-Mar-98 

10-Mar-98 
10-Mar-98 
4 4  a r-98 

10-Mar-98 
10-Mar-98 
6-Mar-98 

30-Mar-98 
6-Mar-98 

24-Mar-98 
6-Mar-98 

24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
24-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
30-Mar-98 
13-Mar-98 
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Waste Generated in Building 123 
Since Sept. 1, 1997 

Container Staging 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bldg From Bldg To Bldg Tranfer Date 

PO3320 A 

PO3321 A 

PO3323 A 

PO3324 A 

PO3326 A 

PO3339 A 

PO3340 A 

PO3346 A 

PO3347 A 

PO3349 A 

W12487 S 
W12489 S 
W12490 S 

W12491 S 

W12493 S 
X01814 A 

X04825 A 

X07093 A 

x07094 A 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

LLW 

HAZ 
HAZ 
HAZ 

HAZ 

HAZ 
LLM 

LLM 

LLW 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 

123 
123 
123 

123 

123 
123 

123 

123 

a 23 

123 
55 1 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
551 
123 
55 1 
123 
551 
123 
664 
123s 
123s 
123s 
750HAZ 
OFFSITE 
750HAZ 
123s 
750HAZ 
OFFSITE 
750HAZ 
123s 
025 
123 
123 
7 23% 
905 
020 
554 
123 
750HAZ 
750HAZ 
020 
123 
123s 
020 

664C 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
666 
123 
444c 
123 
444c 
123 
444c 
123 
444c 
123 
664 
444c 
OFFSITE 
OFFSITE 
750" 
750HAZ 
OFFSITE 
OFFSITE 
750HAZ 
750HAZ 
OFFSITE 
OFFSITE 
OFFSITE 
123 
123 
123s 
905 
904 
554 
123 
750HAZ 
750HAZ 
904 
123 
123s 
75OHAZ 
123 

24-Mar-98 
23-Mar-98 
30-Mar-98 
23-Mar-98 
30-Mar-98 
23-Mar-98 
30-Mar-98 
23-Mar-98 
30-Mar-98 
23-Mar-98 
15-Apr-98 
25-Mar-98 
1 -Apr-98 

25-Mar-98 
1 -Apr-98 

25-Mar-98 
1 -Apr-98 

25-Mar-98 
1 -Apr-98 

25-Mar-98 
20-Apr-98 
20-Apr-98 
15-Dec-97 
15-Dec-97 
15-Dec-97 
16-Dec-97 
26-Mar-98 
26-Mar-98 
15-Dec-97 
16-Dec-97 
26-Mar-98 
26-Mar-98 
15-Dec-97 
8-Mar-94 

10-Oct-97 
6-NOV-97 

25-NOV-97 
25-NOV-97 
13-Dec-95 
11 -Feb-98 
10-Mar-98 
20-Apr-98 
7-May-98 

2-Dec-97 
15-Dec-97 

16-Jul-97 

16-Jul-97 
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Waste Generated in Building 123 
Since Sept. 1 1997 

Container Movement 
Cntnr Nbr Status Waste Type Gen Bidg From Bldg To Bldg Tranfer Date 

123 123s 2-Dec-97 
123s 750HAZ 15-Dec-97 
750HAZ 750HAZ 19-Dec-97 

X07098 A LLM 123 123 123s 2-Dec-97 
123s 750HAZ 15-Dec-97 

554 123s 12-Dec-97 
123s 904 15-Dec-97 

0 

X07400 A LLM 123 020 554 4-NOV-97 

total ? 78 containers 

Container Staging 
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FINAL CLOSE-OUT REPORT RF/RMRS-98-253.UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 16 

Toxicity Characterization Leaching Procedure (TCLP) 

Sample Analysis 
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FINAL CLOSE-OUT REPORT RF/RMRS-98-253. UN 
FOR THE BUILDING 123 REVISION 0 
DECOMMISSIONING PROJECT EFFECTIVE DATE: 9/24/98 

Attachment 17 
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LESSONS LEARNED FOR THE 

BUILDING 123 DECOMMISSIONING PROJECT 

1.0 EXECUTIVE SUMMARY 

Building 123 was razed without serious personnel injuries or environmental impact, but the project 
experienced several unknown site conditions, which impacted the budget and schedule. This 
document presents some important lessons learned which can assist Project Managers for future 
demolition projects. An executive summary of key lessons is provided below. 

1. The safety performance on the project was well managed at the start of the work with a 
slight loss in paying attention to details near the completion of field activities. Safety was 
the number one priority strongly supported by the project team and the field workers. 

Near the completion of the project, there was not enough attention paid to clean up field 
work. This resulted in a near-miss safety incident that could have lead to an injury. 

The point of emphasis is to keep safety awareness the highest priority from the start of 
any project to the successful completion of all field activities. 

The Planning Phase of the Building 123 Decommissioning Project was incomplete and/or 
nonexistent. 

2. 

The integrated, resource loaded, schedule was not given sufficient input and review 
from the performing organizations and not tracked sufficiently during the execution 
phase. 

The Risk Analysis and Contingency Analysis did not address all potential areas of 
change. Several key assumptions were not included in the Project Execution Plan 
(PEP). 

Changing Project Team members during the life cycle of the project was disruptive and 
affected continuity and efficiency. 

Project Planning documents were not as complete as they should have been due to 
limited preparation time and limited access to the facility. 

Characterization of Building 123 was not allocated sufficient time and budget, which 
resulted in an incomplete reconnaissance survey and report of the building hazards and 
contamination. 

3. 

0 Access to the facility was limited which restricted the accuracy and completeness of 
the surveys. 

The building was occupied during reconnaissance characterization work. 

Limited intrusive sampling was allowed for (lead (Pb), asbestos, Polychlorinated 
Biphenyls (PCBs), etc.) since the building was occupied. 

The characterization report was not updated to include new information on hazards 
and contamination, as the information became available. 

0 

0 

4. There was not a formal facility transition/turnover performed. 

There was not a transition plan developed to turn over the facility. 
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There was not a walkdown/inspection conducted between the exiting tenants and the 
new facility manager with a Memorandum of Understanding written and signed by the 
two parties. 

The decommissioning Project Team accepted the facility without full knowledge of the 
condition of the building. 

The building utility systems that were reported as working were in fact not working. 
Several maintenance tasks were necessary to complete deactivation. - 

The facility was not secured to prevent unexpected “drop off of excess materials and 
chemicals. 

0 

0 

0 

5. Execution of the field work was complicated for the following reasons: 

There were three separate subcontracts awarded to support the schedule, making the 
management and integration of the two subcontractors complicated and confusing. 

There were numerous unexpected schedule impacts such as: 

- 
- 
- 
- 

- 

Abandoned duct with perchloric acid, 
Asbestos insulation found in concrete block wall, 
Increased volume of low level asbestos due to additional contamination found, 
Unknown substances in the scrubbers, process ducts and process waste lines, 

Additional radiological contamination in Room 11 1 which required scabbling an 
additional 140 square feet; and a “room within a room” (in Room 135) which was 
constructed of asbestos-containing material (ACM). 

6. Numerous changing radiological requirements caused the project to experience schedule 
delays and rework. 

Field supervision was not consistent as the Foreman was changed daily during the 
initial startup. 

There was confusion between what U.S. Department of Energy (DOE), Radiological 
Engineering (RE) wanted and needed and what the Project Team Radiological 
Operations (RO) was performing and delivering. 

Data was not being collected consistently nor managed and tracked effectively. 

Final radiological surveys had to be much more detailed than planned. The final report 
changed from Class I l l  (IO%, no grids) Radiation Survey requirements to Class 1 (loo%, 
one meter grids) due to additional contamination found. 

- 

7. 

Unexpected isotopes found required the work to be suspended until the contamination 
was characterized. 

I 
7 
1 
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2.0 INTRODUCTION AND PROJECT SCOPE 

The purpose of this report is to summarize Lessons Learned from the Building 123 
Decommissioning Project. 

Building 123 was constructed in 1953 and was used as an analytical laboratory, dosimetry and 
instrument calibration facility. The building also was used for medical research, storage for all 
radiological health records, office space for radiation health specialists, and a laboratory for 
calibration of criticality alarms. 

The decommissioning of Building 123 was done according to the Proposed Action Memorandum 
for the Decommissioning of Building 723 (PAM), Revision 6, dated March 26, 1998. The PAM 
provides a detailed description of the decommissioning tasks for Buildings 1 13, 1 14, 123, and 
1235. These tasks included decontamination of radiologically contaminated facility systems, 
partial closure of Resource Conservation and Recovery Act (RCRA) Unit 40, and characterization 
of Individual Hazardous Substance Sites (IHSS) 121 and 148. 

Decommissioning of Buildings 113, 114, 123, and 123s was conducted in several phases. A 
description of each major task is provided below: 

Relocation of building tenants, and removal of furniture, equipment, and excess 
chemicals. 

Characterization for hazards and potential contamination. The Reconnaissance Level 
Characterization Report for Building 123 (RLCR) (October 1997) identifies the type, 
quantity, condition, and location of both confirmed and potential sources of radioactive 
and hazardous substances which were present in Building 123. 

Strip-out of equipment and building materials, which were contaminated with 
radioactivity, hazardous wastes, and hazardous materials. This included asbestos 
abatement, closure of the components of RCRA Unit 40 in Building 123, and 
disconnection of utilities. 

Completion of final radiological surveys and approval by DOE. 

Demolition of Buildings 113, 114, 123, and 123s. 

Characterization of IHSS 121 and 148 in accordance with the Soil Sampling and 
Analysis Plan to Characterize Individual Hazardous Substance Sites (IHSg 727 and 
148 at Building 123. 

A project-specific Health and Safety Plan (HASP) was prepared outlining the overall safety 
strategy for the decommissioning effort. Attention to safety was given highest priority and the 
project was completed with an excellent safety record. 

All waste generated during decommissioning of Buildings 113, 114, 123, and 123s was handled in 
accordance with the project Waste Management Plan (WMP) and applicable site procedures. A 
full-time Environmental CoordinatorNVaste Management Specialist supervised all waste 
characterization, packaging, shipment, and documentation. All low-level, hazardous, and mixed 
waste was packaged and staged appropriately, and was tracked in the Waste and 
Environmental Management System (WEMS). 
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An Environmental Readiness Evaluation (ERE) was conducted by Kaiser-Hill, L.L.C. (K-H) and 
DOE. The ERE team phased the assessment to match the three key phases of the project: 

Building strip-out 
Asbestos abatement 
Demolition 
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I @ 3.0 LESSONS LEARNED - AREAS OF SUCCESS 1 

The Project Team(s): 

0 bservation: 

Did an effective job in managing the site’s activities and overseeing safety. Project personnel 
exhibited a positive awareness towards safety. 

Enhancement: 

Maintain a high awareness of safety and reinforce safe work practices up to and including the 
conclusion of subcontractor demobilization. 

0 bservation: 

Developed and maintained an open line of communication with the state regulatory agencies. 
Copies of approval documents were faxed directly to the K-H Project Manager’s (PM) office from 
the state personnel. 

Enhancement : 

Keep customers and stakeholders informed (e.g., DOE and Colorado Department of Public Health 
and Environment [CDPH&E]) of project plans. Maintain a Correspondence / Document 
Transmittal Log throughout the project, listing all items delivered and received directly from 
regulatory agencies. 

Observation: 

Ensured that RE representation was included in the Project Team meetings during the planning 
and scheduling of the project. 

Enhancement: 

Maintain a RE and RO presence on the jobsite throughout planning and during field activities. 

0 bservation: 

The Project RE group chose to use the Multi-Agency Radiation Site Survey and Investigation 
Manual (MARSSIM) as the basis for the final radiation survey plan. At the time of the decision, 
this was a draft document. MARSSIM is now final and will soon be the guidance document used 
onsite. 

Enhancement: 

Continue training plant personnel on MARSSIM and the requirements of this document. 

Observation: 

Contracted an independent Subcontractor to review the Perchloric Acid Hoods and Duct Removal 
Procedure (see Attachment 2). The input received from the expert was used to modify the 
procedure to enhance safety. Additional tasks were incorporated to improve safety during the 
work. 
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Use third party Subject Matter Experts (SMEs), to independently review work tasks that are not 
considered routine. 

Observation: 

Performed several inspections of the facility early in the planning phase with support 
organizations such as Plant Power, Utilities, and Property Utilization and Disposal-(PU&D). 

Enhancement: 

Continue to perform inspections of a facility during the planning and characterization and during 
the execution phase of a project. 

Observation: 

I 

I 

Setup a detailed charging matrix using suffixes to capture and categorize costs for future use 
when reviewing total costs for specific tasks. 

Enhancement: 

Set aside separate charge numbers for separate tasks or phases of the project to keep costs 
distinct, not just to suffixes. 

Observation: 

Used an Accountability Board, and Sign-In Log to control the project site. This helped ensure the 
safety of those working in and around the buildings. A training matrix was also used in 
conjunction with the Sign-In Log to ensure that people entering the site were either trained or 
properly escorted. 

Enhancement: 

Ask for input from Security to control access to the site. 

Observation: 

Ensured that a Plan of the Day (POD) was used to plan, schedule, and prepare for future work. 
This POD assisted in having the IockouWtagout (LOTTO) work performed without delay, and 
having resources in place when needed preventing additional delays. 

Enhancement: 

Keep the POD short and concise. Team members need to update the status only, and not go 
into specific detail unless warranted. The POD needs to take no more than 20 minutes. 

Observation: 

Responded expeditiously in support of changes to contract documents. There were very few 
delays as a result of needed changes to procedures, Construction Field Change (CFC) Notices, 
and Engineering Change Requests (ECRs). 

Enhancement: 

0 
i 

Distribute the Document Tracking Logs (e.g., ECR Logs, CFC Logs) to the Project Team 
members for their use and information. 0 
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0 Observation: 
/ 

I 

Assigned one person to manage the requests of the ERE Team. This helped to expedite and to 
organize the review. The Project Team was very flexible in supplying additional documents 
when asked. 

Enhancement: 

Concentrate on the priority of ERE requirements and deliver documents that need-review as soon 
as possible. Include an ERE team member in reviewing documents as they are being prepared. 

Observation: 

Utilized a State Certified Health Specialist to perform daily visual inspections of asbestos 
abatement and to manage the clearance air monitoring. This action helped the Asbestos 
Abatement Contractor and the Strip-Out Contractor to work without delays and to ensure 
compliance with State and Federal Asbestos Abatement Regulations. 

Enhancement: 

Housekeeping and inspections can always be improved. The use of a Friday clean-up day, for 
example, keeps the site safe and enhances performance. 

Observation: 

Ensured that there was never a decision to proceed with a work task if there were any 
unanswered questions concerning an activity. Several times work was stopped where there 
was a safety question, and work was not restarted until all parties were in agreement with the 
resolution of the issue; even if it impacted the schedule. 

Enhancement: 
0 

Always utilize craft, and/or other direct workers to participate in the work planning, safety 
planning, and development of corrective actions. 

Observation: 

Workers were invited and participated in manager meetings to discuss upcoming work tasks. In 
two cases, Union representatives suggested actions that eliminated work tasks, reduced 
exposure to work hazards, and saved the project time and budget. - 

Enhancement : 

Again, craft personnel are paramount in planning work tasks. 

Observation: 

The first topic of each POD meeting was safety. The team discussed the tasks to be worked for 
the day, and reviewed the tasks planned for the next two to three days. A lessons learned topic 
from another facility that pertained to the project was presented and discussed. 

Enhancement: 

Safety is the site’s number one priority. Practice safe work ethics, and do not compromise. 
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The Project Team worked closely with the Shift Superintendent in making plant announcements 
concerning vehicle and pedestrian traffic. There were no instances of problems due to closing 
down sidewalks and roads. 

Enhancement: 

Keep support departments and supporting organizations informed of the project status. Ask for 
support as early as possible to minimize project impacts. 

Observation: 

Reacted assertively in managing unknown site conditions, and controlling work situations that 
could have impacted worker safety. 

Enhancement: 

Do not assume that all bases are covered. Assume that there will continually be unanswered 
questions needing to be dispositioned. 
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4 
I 

4.0 LESSONS LEARNED - AREAS OF IMPROVEMENT 

4.1 SAFETY - LESSONS LEARNED 

Safety should be the number one priority for every project performed at Rocky Flats 
Environmental Technology Site (RFETS). Just saying the words “be safe” is not enough. 
Project team members and workers can sense that safety is paramount by the actions taken by 
the project managing personnel. 

Safety is never to be compromised during a project regardless of pressures such as meeting a 
tight schedule, costs control, and the completing of field work leading to subcontractor 
demobilization. 

4.2 PLANNING - LESSONS LEARNED 

Initial planning can make or break a project schedule and budget. 

Invest the time and budget needed in order to deliver a complete and concise project plan. The 
investment will pay greater dividends as the project passes through the life cycle to close-out. 

Perform a risk assessment I needs analysis prior to completing the project planning document. 

4.3 CHARACTERIZATION - LESSONS LEARNED 

Project Characterization must be clearly defined, investigated, concise, and complete before the 
final project budget and schedule are established. 

If a project is unable to complete the needed surveys for characterization because of limited 
access, or due to other mitigating circumstances, clearly state the limitations and assumptions in 
the project planning documents. e 
4.4 FACILITY TRANSITION - LESSONS LEARNED 

During the facility transition and dispositioning of equipment, project expectations must be clearly 
established and formally agreed to. 

The RFETS policy for the transitioning and dispositioning of a facility and all associated capital 
equipment needs to be included in the plans for the decommissioning activities. 

- 
4.5 PROJECT EXECUTION - LESSONS LEARNED 

Roles, responsibilities, levels of authority, chain of command, and signatory status must be 
clearly defined and enforced throughout the execution phase of a project. 

Accountability, 
the PM. 

reporting, and overall management of a project is to reside with a single individual, 
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Observations and Enhancements 
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- 

0 bservat ion: 

The Project Team was pushed to work extended hours in an attempt to meet scheduled 
milestones and deadlines. This caused problems such as poor decision-making, missed 
assignments, and could have ultimately lead to a safety incident. 

Enhancement: 

The safety record for the project was very good. It should not be a recommended practice to 
work extended hours for long periods of time. 

0 bse rvat io n : 

Near the completion of the project, there appeared to be instances where safety awareness was 
not at the same level. This caused a questionable situation regarding safety being the number 
one priority for the project. 

Enhancement: 

Do not minimize any issue or incident during project execution, especially during the final stages, 
including demobilization. Review tasks scheduled to work at the POD and identify all potential 
hazards. Place particular emphasis on safety at the end of the project when people have a 
tendency to rush to complete the work. 

Observation: 

Project personnel were observed without the proper personal protective equipment. They 
entered the fenced-in work area and had to be directed out of the construction zone. There could 
have been an accident due to inadequate controls of the site. This was preventable. 

Enhancement: 

Signage can always be improved that clearly designates restricted areas. Warning signs can be 
placed along the path around and leading to a site that notifies the general population of what 
routes are closed and locations of detours. 

Observation: - 
Risk analysis for the project was not sufficiently detailed. For example, various project 
documents included general contingency plans; however these were not enough to promptly 
manage unknown encountered in the field. As a result, the project experienced schedule delays 
and cost growth. 

Enhancement: 

Invest the time and money during the planning and characterization phase of a project to perform 
a risk analysis that the Project Team accepts as being complete and adequate so that action 
plans can be written. 



LESSONS LEARNED 
FOR THE BUILDING 123 
DECOMMISSIONING PROJECT 

Observation: .c I 

The project did not perform an adequate risk analysidcontingency analysis to allocate resources 
for unknown and changed site conditions. The project did not adequately plan for surprises 
(exterior and interior building contamination; lead paint: hidden heating, ventilation, and air 
conditioning; ducting contaminated with perchloric acid: unknown hazardous wastes; and the 
complexity of the perchloric hood disassembly). 

Enhancement: 

Develop a contingency plan and budget, which can help manage unknowns until detailed 
characterization is complete. Have the schedule and budget reflect the risks associated with the 
unknowns. Update the plan through the life of the project. 

The plan should outline a remedial action for various situations, which may be encountered. 
This allows the worker to remediate the problem without having to shut down work. 

Observation: 

The Project Team had a high rate of turnover and the team did not include adequate 
representation of critical departments in the early planning phases. The Project Manager (PM) 
position was held by several different people. Each change shifted the culture of the project 
enough to cause repetition and/or rework of some tasks. Personnel were reassigned to.other 
projects because there were not adequate, qualified staff to support this project and other 
concurrent projects. 

Enhancements: 

The core members of the team need to remain with the project through completion. The efficiency 
of the project will be enhanced if team members are knowledgeable of the history, the original 
scope, and are involved in decisions from beginning to completion. Implement a strong matrix of 
project support personnel to ensure consistency. 

Representatives from all support groups need to be included in the early planning phases. Keep 
track of meeting attendance and note what areas are not being supported. Document what areas 
need additional support, coverage, then formally request support from the specific department. 
Project personnel need to be briefed on the policies, procedures and work parameters required to 
provide a finished product, in writing, prior to estimating scope of work. 

Include participation from the facility operations personnel into the planning and scheduling. 
Include the landlords/tenants in developing the schedule for relocation and facility transfer before 
they leave the area or are reassigned. 

Include an RO Foreman on the Project Team. The foreman's duties need to include the identifying 
and assigning of responsibility for tracking the type, number and condition of instruments, the 
training of individuals assigned to the project working radiological issues, and the 
productivity/schedule of the work to be completed. Dedicated Radiological Control Technicians 
(RCTs) needs to be assigned to the project throughout the execution stage. 

The Project Team needs to participate in the development and review of all significant project 
documents so that all documents are consistent, and that everyone understands the scope of 
each document. This will help to ensure documents are consistent with the project plan. 
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Prepare and maintain a list of project personnel. Include their phone number/pager/radio numbers, 
and responsibility. Keep this up-to-date throughout the life cycle of the project. Use staff 
augmentation from off-site, if temporary support or services are required. Identify and define roles 
and responsibilities for each team member and maintain an action items list from the weekly project 
meetings. 

0 bservat ion: 

The RLCR was not completed in sufficient detail. There was an unrealistic schedule placed on 
completing the report. This was compounded by the fact that the facility was still in operation at 
the time of the survey, limiting access to many areas, and making it difficult to collect destructive 
samples. This caused the project to encounter numerous unknown site conditions, which 
impacted the schedule and budget. 

Enhancement: 

Schedule adequate time to ensure proper characterization. This will reduce the number of 
unexpected surprises that are inherent to building decommissioning. The more complete the 
characterization, the more accurately the schedule and budget can be prepared. Finish the 
characterization report after facility transfer to Decontamination & Decommissioning (D&D) is 
complete. Allow the sampling team to take intrusive samples of the entire facility, if required. 
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0 bservation: 

The project did not have a detailed, guidance plan for the characterization activities. This caused 
the Project Team to write and manage several similar documents, increasing the time and money 
needed to complete these tasks. There was also confusion and disagreement on how to 
implement various quality requirements for sampling and analysis. 

Enhancement: 

Issue one subcontract for the entire scope of the project. Develop a Fixed Price, Turn-Key 
Statement of Work. Dividing a project into phases needs to be carefully considered. Phases 
may not be distinct enough to avoid complicated sequencing problems (and additional costs) 
which can occur with multiple subcontractors. 

Observation: 

The asbestos abatement subcontract for Building 123 was combined with an abatement project 
in another facility. This created unnecessary complications in preparation of deliverabks, 
requests for payment, fulfilling training requirements, and adapting to schedule changes since the 
two facilities had completely different bid documents, scopes, radiological conditions and project 
constraints. This situation caused the project to experience schedule delays because the 
Subcontractor did not have the trained resources to support both projects. 

Enhancement : 

Project subcontractors need to be separate from any other subcontracts or projects to avoid 
conflict and competition for resources. Each contract needs to be enforced individually and the 
responsibility to support a project is the Subcontractor’s. 

Observation: 

The project did not have a detailed, guidance plan for the characterization activities. 



LESSONS LEARNED 
FOR THE BUILDING 123 Revision 0, Page A-6 of A-22 
DECOMMISSIONING PROJECT Date Effective: 8/31/98 

@ Enhancements: 

Identify what sampling operations are subject to sampling analysis requirements, which ones 
need only identify Data Quality Objectives (DQOs) and which ones follow prescribed 
processes (e.g., asbestos and radiological characterization). Generate Rocky Flats Cleanup 
Agreement (RFCA) Standard Operation Protocols or at least detailed guidance covering standard 
characterization operations regarding D&D operations (asbestos characterization, Beryllium, 
PCBs, lead paint, lead paint characterization, etc.) to ensure defensible sample results. Include 
contingency tasks in the plan if unknowns are encountered. A standard format forbuilding 
characterization, retention and management of records, DQOs, etc. is needed. 

EWQuality Assurance (QA) personnel need to develop guidance documents on DQOs for 
characterization on projects and on a standard format for Sampling and Analysis Plans (SAPS). 

Observation: 

The project did not coordinate with the Analytical Services Division (ASD) regarding the type, 
quantity, sample analysis, and analysis turn-around time of samples collected for the project. 
ASD was not prepared to analyze the types of samples being collected for characterization. For 
example, on-site labs would not accept concrete core samples of the building slab because they 
had no way to prepare the samples (grind them) for analysis. This caused significant schedule 
delays in the field, waiting for lab results. 

Enhancement: 

Involve the ASD in developing the sampling documents so that the labs are prepared to handle 
the sample media and analytical requirements of the project. All necessary sampling techniques 
and required turn-around times must be clearly identified in the sampling plan and integrated into 

Observation: 

The characterization reports did not include all assumptions and did not identify areas, which were 
not accessible at the time of the inspection. This caused the project to spend unplanned 
resources to experience schedule delays, and contributed to the unforeseen site condition 
problem. 

' 

0 the project schedule. 

I 

Enhancement: 

Ensure characterization reports, and all other project reports, clearly state all assumptions and 
limitations regarding sampling activities. 

Observation: 

The Project Team was not allowed to collect destructive samples during the RLCR survey due to 
operation of the laboratories in the facility. This caused the RLCR to be incomplete and not reflect 
accurately what hazards there were within the facility. The incomplete RLCR caused the project 
to experience numerous schedule delays and cost impacts. 

Enhancement: 

Plan for and schedule destructive sampling techniques in the facility during the characterization 
phase of the project. If unable to do so, clearly state the limitations and assumptions in the 
project planning document. 
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Observation: 

Paint samples were not originally analyzed for PCBs because historical information presented 
suggested there were none. However, after the paint sampling and analysis was complete, 
other DOE facilities reported that PCBs had been encountered in the paint. Since the presence 
of PCBs could greatly impact waste disposal, it was decided that this analysis must be 
completed. Recovering the samples for subsequent PCB analysis cost additional time and 
expense. 

Enhancement : 

Paint samples need to be analyzed for PCBs as well as lead and heavy metals during the initial 
characterization phase. Do not assume no hazards exist. Spend the money up front to ensure 
that the information used to plan a project is as accurate and complete as possible. Plan and 
schedule for the analytical data needed to decommission a facility. 

- 

Observations: 

There were several people directing work in the field, which led to confusion, and conflicting 
direction in some instances. Some team members had numerous people directing their work. For 
example, the Asbestos Abatement Subcontractor had to answer to both the Strip-OuVDemolition 
Subcontractor and to the Owner’s Representative. 

There was also some inconsistency in personnel who were responsible for maintaining the 
Integrated Work Control Program (IWCP) package, and as a result, it was not always updated as 
required. 

‘ 

Enhancements: 

Designate one person an Owner’s Representative such as the Construction Manager to direct 
work and approve changes in the field. This person must coordinate the proper reviews of 
changes and modifications. 

Individuals need to be identified that are authorized to make changes to the IWCP package. 
Only those individuals are authorized to make the corrections needed. 

. 

Observation: 

Housekeeping could have been improved. Housekeeping is extremely important when a facility 
has contaminants such as asbestos or lead. The result of poor housekeeping can become a 
safety problem and/or lead to other work issues. 

Enhancement: 

Clearly define in all subcontracts who is responsible for site housekeeping with standards and 
frequencies. 

Observation: 

Project personnel were not consistently trained to meet requirements of supporting work for the 
project. This resulted in delays to fieldwork and unplanned costs. Personnel, who were trained, 
worked extended hours to support field activities leading to undue stress and fatigue. 
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Enh&ements: 

Determine the required training for project personnel during the planning phase. Develop a 
training matrix for all project personnel (Owner’s Representatives, Subcontractors, and visitors) 
depending upon their duties. 
Thoroughly review training requirements in the bid documents for the Subcontractor prior to 
issuance of the subcontract. 

Clearly state that it is the Subcontractor’s responsibility to support the project with-trained 
personnel. 

Make the Subcontractor responsible for the cost of training all of their own personnel, and for 
training as many people as necessary to complete the task. Make sure it is clearly stated in the 
Bid Document that the Subcontractor is responsible for the cost of training any new employees 
and for retraining employees that do not pass training courses. 

Observation: 

The project experienced delays waiting for a LoKO Administrator and Verifier. 

Enhancement: 

The Facility Representative needs to provide a Lon0 Administrator and Verifier. During active 
strip-out activities, a full time Lon0 Administrator and Verifier must be available until the utilities 
are disconnected. 

The deactivation of the fire sprinkler system was delayed as a strip-out activity, which required 
extended freeze protection measures. 

Enhancements: 

The fire sprinkler system should be deactivated as soon as possible to decrease costs for 
maintenance and freeze protection. 

Several lessons learned have been prepared for freeze protection by other projects. These are 
summarized below: 

Physical and operational changes to facilities and systems resulting from deactivation 
activities and process changes can cause increased vulnerability to freezes. When 
deactivation and other configuration changes occur, building specific freeze protection 
programs, room areas, and systems must be reviewed to ensure that appropriate 
measures are taken to prevent freezing of equipment and systems due to the changed 
configuration. 

Out-of-service/out-of-commission liquid containing systems must be thoroughly drained to 
prevent freezing. 

Personnel directly involved in or overseeing D&D and closure activities such as engineers, 
engineering managers, D&D supervisors, construction managers, and building operations 
personnel, need to be informed and aware of the role they plan in freeze protection. 
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/ @ A.2 Project Execution Plan (PEP) I 

Observations: 

The project did not have an adequate characterization of the building prior to preparing the PEP 
and other project-specific documents. This caused the project to experience numerous scope 
changes, schedule delays, and work stoppages. 

The PEP (budget, schedule, and assumptions) and several other project-specific documents 
were developed prior to characterization being completed and it was assumed that there was little 
contamination in the building. As a result, the PEP did not establish realistic schedules and 
budgets for the project. The PEP was also developed prior to finalization of the final Radiological 
Survey Plan and therefore, did not include all of the budget and schedule needed to complete this 
effort. 

Enhancements: 

The PEP should be a dynamic, living document, which is revised to reflect developing project 
knowledge. At a minimum, develop one PEP for the preliminary characterization stages of the 
project; and a second, more detailed, PEP based on the results of the characterization for the 
execution of work. 

Complete the building transition from tenant use to decommissioning status. After the building is 
empty, then the reconnaissance survey/characterization work can be completed. After the facility 
characterization is completed, then plan, estimate and schedule the project. This allows the 
Project Team to have accurate data available to complete project planning. 

Observation: 

The PEP did not adequately list assumptions which supported the schedule and budget. As a 
result, the schedule and budget did not reflect the unknowns and risks associated with the project 
causing schedule delays and cost control problems. 

Enhancement: 

Ensure the PEP and all other project documents clearly state all assumptions identified in a risk 
and needs analysis. Do not assume that the information is known. If it is not written down, it 
does not exist. 

Observation : - 
The Davis-Bacon determination was completed too early in the planning stage of the project and 
prior to any building characterization. It was assumed that the building had little to no radiological 
contamination, and many other contaminants had not been identified at that time. This caused the 
Project Team to divide the work and led to two separate contracts for decontamination work. 

Enhancement: 

The Davis-Bacon determination needs to be made after facility characterization, is complete so 
that work forces used (either "Davis-Bacon covered" or "non-covered") are qualified to handle the 
scope of work. 
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A.3 Project Controls 

Observation : 

Costs for work activities and support groups were not tracked in a manner that accurately 
captured where costs were incurred. The plan to use various suffixes with one charge number to 
separate and track costs could not be used effectively when a new site accounting system was 
implemented midway through the project, Identifying incurred costs for specific tasks has been 
difficult and inaccurate. 

Enhancement: 

Organize the Work Breakdown Structure (WBS) to have separate charge numbers (not just a 
suffix) for cost collection and tracking of specific tasks. Include this information in the PEP. 

Observation: 

The project schedule was not maintained at the level needed through project completion. As a 
result, reporting and tracking performance status was inefficient. 

Enhancement: 

Develop and maintain a detailed, integrated, resource located project schedule, identifying the 
critical path. The schedule should be updated weekly, at a minimum, and summarized to the 
WBS level (for integration with accounting). 

0 bservat ion: 

0 The site does not have an adequate method to track D&D costs. The Project Team developed 
their own system that was not consistent with other projects. Historical baseline information 
would help in the development of better cost and schedule estimates. 

Enhancements: 

Track and categorize cost data to be utilized in estimating future D&D costs. Significant data to 
capture are listed below: 

Actual work that took place versus the original scope of work contracted. 

Actual costs incurred by the subcontractor to perform the work (such as: removal of 
hoods, RCRA closure flushing, removal of process waste lines, etc.). 

Time and resources necessary to prepare each project document. 

Sampling and analytical costs. 

0 bservation: 

I 

I 

Procurement activities (payments, change orders, charge card expenses) were not coordinated 
with the Project Controls personnel, which resulted in unexpected vendor charges being incurred 
each month. 
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Enhancements: 

All procurement activities need to be coordinated with the Project Controls personnel. Individual 
subcontracts need to be tracked monthly and coordinated with Project Controls (to include contract 
value, payments/accruals, and modifications pending). A schedule of values should be 
developed by the Subcontractor and reviewed and approved monthly by the PM, 
Subcontractor, and the Project Team Controller. PMs should be updated weekly on project 
status. Review Requests for Payment each month. 

Project costs should be controlled by one single Point-of-Contact (POC), the PM,-who is also the 
Contract Technical Representative. 

A.4 Environmental Readiness Evaluation (ERE) 
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Observations: 

After the project planning was complete, it was directed by DOE, that the project would be 
subject to a pilot audit program called an Environmental Readiness Review. 

Since the ERE was a pilot program, it was not a planned process. In addition, implementation of 
the ERE was not taken into account in the initial project plan and schedule. There was no 
procedure or document which outlined the ERE process, and as a result, there was little. 
consistency in the evaluations during different phases of the project. Review techniques used 
by various ERE personnel were inconsistent which caused schedule delays. The Project Team 
delayed the ERE team in their review by not having completed documents. 

Enhancements: 

The K-H/DOE ERE process must be proceduralized. An outline checklist of the ERE review 
requirements should be developed so that the Project Team can plan, schedule and budget 
appropriately. 

Include the ERE representative during the planning phase of the project and have that individual 
assist the project team in completing the review information prior to delivery to the ERE team. 

Projects that will be subject to an ERE must be notified prior to preparation of the PEP, to ensure 
schedules and budgets have time for reviews, approvals, and hold points. 

A S  EngineerincJlntegrated Work Control Program (IWCP) 

Observation: 

The responsibilities of project personnel and Subcontractors were not definitized. As a result, 
there was some confusion about who was responsible for completing certain tasks such as 
maintaining the IWCP, directing work at the site, and authorizing various day-to-day changes 
which caused schedule delays in the field. 

Enhancement : 

Responsibilities of project personnel and subcontract personnel must be clearly defined in the 
Division 1 Specifications of the bid documents. 

e 

- 
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Observation: 

The project encountered several unforeseen site conditions. This was primarily due to a limited 
characterization report, poor as-built documentation for the facility, and limited access to the facility 
before writing the Bid Documents because the facility tenants were still occupying the building. 
This caused the project to experience several change orders and work delays. 

Enhancement: 

Plan, schedule, and invest the time needed in detailed engineering walkdowns as-soon as the 
facility is unoccupied, and during the planning/engineering phase so it is not necessary to rely on 
the as-built drawings for above ground structures and systems. Update the project 
documentation as new information is made available, and continue to perform investigative 
walkdowns as new areas are made accessible. 

Observation: 

Several engineering change orders were prepared to provide temporary electrical power for 
construction trailers, which delayed mobilization of the Subcontractor. 

Enhancement: 

Either design and schedule temporary electrical power and telephone for the Subcontractor to be 
installed before the Subcontractor mobilizes or make the Subcontractor completely responsible for 
all their own temporary power and communications using generators and cell phones. Identify the 
number of trailers that will be allowed on the project site and designate the location of placement in 
the Division 1 Specifications of the Bid Documents. 

@ A.6 Subcontracts 

Observation: 

The project did not make provisions for lost time due to weather and other delays, at no fault of 
the Subcontractor. As a result, the owner paid for these delays. The budget did not have a 
contingency fund to pay for this cost. 

Enhancement: 

Specify a set number of lost time hours caused by the owner, and add this to the performance 
period in the subcontract. Schedule for weather delays. Specify that time lost and costs due to 
weather are not the responsibility of the Owner, but are the responsibility of the Subcontractor. 

0 bservation: 

The Asbestos Abatement Subcontractor consistently charged for extra consumables on change 
orders at various rates. There was no incentive for them to shop for low prices on these items in 
the subcontract, which caused a cost impact on the project budget. 

Enhancement: 

Clearly define how consumables are charged for in change orders. Limitations for these costs (a 
fixed unit rate) should be established in the Subcontract. When an unforeseen change occurs, 
the Subcontractor can turn in a "not to exceed" estimate for the work based on these costs. A 
CFC can still be used to expedite the work, but the Subcontractor would be responsible for the 
bid. Update the General Conditions of the Bid Documents requesting that Subcontractors 
provide specific unit rate costs for the specified items. 

@ 
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Observation: 

During a cost audit conducted by the DOE Reality Officer, it was not clear what actual economic 
benefit there was for the recovery of recyclables. 

Enhancement: 

Specifically identify in the bid documents that two bid prices are to be submitted for recyclable 
materials. One bid where the Subcontractor does not recover recyclable material. The second 
bid where the Subcontractor does recover as much recyclable material that they deem is 
economically beneficial. The second bid price should reflect the recycling credit. 

- 

Observation: 

Three subcontracts were issued for this project: one for strip-out, asbestos abatement, and 
demolition. However, a significant amount of work conducted under the subcontracts occurred 
simultaneously. Coordination between the different parities was difficult and interferences 
occurred which led to work stoppage and confusion of roles and responsibilities. 

Enhancement: 

Issue one subcontract for the entire scope of the project. Issue a Fixed Price, Turn-Key. 
Subcontract. Dividing a project into phases needs to be carefully considered. Phases may not 
be distinct enough to avoid complicated sequencing problems (and additional costs) which can 
occur with multiple subcontractors. 

Observation: 

The asbestos abatement subcontract for Building 123 was combined with an abatement project 
in another facility. This created unnecessary complications in preparation of deliverables, 
requests for payment, fulfilling training requirements, and adapting to schedule changes since the 
two facilities had completely different bid documents, scopes, radiological conditions, and project 
constraints. This situation resulted in schedule delays because the Subcontractor did not have 
the trained resources to support both projects. In addition, the Subcontractor prepared 
submittals, which were fragmented between the two projects. Submittal reviews and requests 
for payment reviews were complex and many documents had to be redone. 

Enhancement: 

Project subcontracts need to be separate from other subcontracts or projects to avoid conflict and 
competition for resources. Each contract should be managed individually. Then the responsibility 
to support a project is clearly the Subcontractors. 

A.7 Project Documents 

Observation: 

The decision document did not include early involvement with the Environmental Restoration, 
Compliance, and Legal departments. Final preparation and review of the document did not 
include a sign-off sheet verifying that the decision document was complete. This caused the 
document to be revisedhpdated four times by project completion. 

Enhancement: 

Include the above mentioned groups in the planning phase of a project and have the groups 
listed as reviewing and signatory parties for the final document. 

/ 

I 
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Observation: 

Requirements of the Comprehensive Environmental Response and Liability Act (CERCLA) 
administrative process were not clearly identified during the planning stage of the project. As a 
result, CERCLA Administrative Records (AR) were not adequately maintained and controlled at 
the beginning of the project. 

Enhancements: 

Determine the CERCLA administrative requirements during preparation of the decision document. 
Assign one team member the responsibility for tracking records prepared for the project and 
ensuring that the records are maintained and controlled as required. Maintain a log showing the 
status of documents prepared, which will be forwarded to the AR, and identify who is responsible 
for each document. 

Train the team members on the requirements for developing and maintaining controlled documents 
and administrative records at the beginning of the project. 

Observation: 

The PAM, SAP and RCRA Closure Plan were revised several times. Some revisions were 
necessary due to changes in the project scope. Several revisions were necessary to incorporate 
untimely comments on documents, which had been finalized. As a result, a significant amount of 
the team's time and effort was focused on rewriting these project documents, additional 
commenthesolution, obtaining approvals, etc. rather then focusing on supporting field activities. 

Enhancements: 

Establish a single POC for departments reviewing documents such as Site Operations, Site 
Compliance, DOE/RFFO, Environmental Compliance, etc. These POCs should consolidate 
comments from their organization and be responsible for submitting a single set of comments to 
the document author. If a review by a legal representative is necessary, again, a single POC for 
Legal (K-H, DOE, and Rocky Mountain Remediation Services, L.L.C. [RMRS]) also needs to be 
identified. Multiple reviews by different attorneys ensures multiple, and at times, conflicting 
direction. 

! 

Procedures for commenting on controlled documents must be observed by all reviewers since 
comments and their resolution must be tracked and archived. 

include time for reviews and signatures in the schedule. Receive all requests, direction, and 
comments on the project documents in writing. Obtain concurrence on review times before 
completing the project schedule. 

Observation: 

The project had to prepare several project documents that were not originally included in the 
schedule or budget, such as the Concrete Sampling and Analysis Plan, and the project-specific 
HASP. Again, field support personnel had to limit their time on the jobsite, to write, revise, and 
complete the additional documents. 

Enhancement : 

Provide the Project Team with a listing, checklist, and schedule of all documents required for the 
successful completion of the project. Determine document requirements during the initial planning 
of a project. 

I 
7 
1 

. .  e 
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0 bservation: 

The Decision Document (PAM) for Building 123 originally included IHSS characterization. 
However, this characterization was not adequately planned or funded to meet the characterization 
requirements for determination of a CERCLA remediation plan. This resulted in confusion in the 
project commitments and the requirements detailed in the PAM. The IHSS SAP underwent 
significant revisions to clarify the actual characterization scope of the D&D project. Additional 
monies were expended to correct the confusion, and to ensure that the documents were 
consistent. 

Enhancement : 

Bound the scope of D&D projects to removal of buildings and ensure that the RFCA documents 
(the PAM in this case) match this scope. IHSS characterization and remediation needs to be 
managed by the ER Department to ensure that these tasks meet all regulatory and permit 
requirements. Take the time needed to write reviews, and complete project documents that 
identify and control project work. 

0 bservation : 

Almost 20 documents (plans and reports) were prepared for the Building 123 project. Many of 
these documents discussed similar topics (i.e., building description and history, health and safety, 
building hazards, the main project scope, etc.). The accuracy of the information began to change 
when repeated and summarized in slightly different forms several times. This cost the project 
additional time and money to manage these documents. 

Enhancements: 

When preparing the project documents, avoid repeating similar information in each document. 
Keep the documents as brief and concise as possible, and refer to a master project document 
containing the applicable information. For example: 

0 Describe the buildings in one document instead of repeating or paraphrasing that 
sum ma ry . 
The WMP could also be just a table in the PAM, not an entirely separate document. 

Describe project health and safety portion only in the HASP, and the RCRA Closure only 
in the RCRA Closure Plan, etc. 

Review the applicability of issuing one document that covers different areas of work tasks for a 
project. 

A.8 Radiological Characterization 

Observations: 

The project did not have a working, real-time database for radiological survey data. There was a 
lag between the time data was collected, when it was reviewed, and determination of problem 
areas needing resurveying. This contributed to schedule delays and cost impacts. 

Overall preparation and control of the radiological survey field documentation was not controlled or 
consistent between each technician. 
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/ 0 Enhancements: I 

"Final survey data" needs to be correlated with the survey instrument calibration data 
concurrently. The data needs to be entered and reviewed on a daily basis to identify problem 
areas which may need resurveyed early in the final survey phase. Use one survey form to 
collect data so that the information is consistent throughout the project. 

Assign a single POC in the field who is responsible for ensuring that the survey plan is being 
followed as written, that data is not lost, and that data is collected at the end of each shift. Have 
each technician's name on every data sheet so that if there are any questions, the responsible 
party is identified. 

Observations: 

The site did not use the latest technology for radiological operations (equipment, engineering, 
controls, data management, etc.). 

The process of physically obtaining surveys and counting swipes is a time intensive operation. 
The use of one automated swipe counter (Tennelec) was a definite bottle neck to completing the 
surveys in a timely manner. Present site instrumentation is not suited for D&D work. This caused 
the project to experience schedule delays, cost impact, and rework when areas previously 
completed had to be resurveyed. 

Enhancements: 

The level of the radiological surveys needs to be established at the onset of the project. The use 
of more up-to-date radiological monitoring equipment can greatly reduce the time and effort in this 
area. 

Again, have the technicians fill out the data pages, sign, time and date the forms. Then check 
after that that the forms are completed correctly and have been turned into the single POC. 

0 
Experienced radiological personnel need to identify manpower and equipment necessary to 
complete the work in a manner that supports the project schedule. Invest the time and money 
needed to write a complete and detailed Final Radiological Survey Plan (FRSP) which includes 
contingency plans, which allow the technicians to continue working if a changed site condition is 
encountered. Sufficient manpower and equipment resources must be dedicated to the final 
radiological surveys to ensure on-time completion of the work. 

Observations: 

The project did not have release criteria established for all potential isotopes at the beginning of 
the project. Elevated activity on the floors was attributed to Thorium through gamma 
spectroscopy performed by offsite contractors. This was not anticipated nor planned for in the 
original survey plan. 

DOE/ RFFO approvakoncurrence was required for establishing the release criteria. The 
presence of Thorium resulted in unique beta release limits for the building structure, which 
changed as other areas of unknown contamination were encountered. It took approximately one 
month for a response from the date of the request. 

There were limited capabilities on-site for timely isotopic identification. These situations caused 
the project to experience schedule delays and incur unplanned costs. 

- 
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I 
.5 

Enhancements: I 

The FRSP needs to be approved before finalizing the final budget and schedule. The plan 
should identify the limits, boundaries of release, and suspected isotopes. Have the RE plan for 
and identify how isotopes are going to be managed. A contingency plan should give details of 
how unknowns are going to be dispositioned. 

Observation: 

Radiological controls for work conducted by the subcontractors had not been determined prior to 
award of the subcontracts. This resulted in several change orders to cover unplanned costs. 

Enhancement: 

Determine radiological controls that will be required by Radiological Work Permits prior to 
submitting the bid documents. 

0 bservations: 

There were not any D&D specific policies and procedures for radiological characterization, 
release, and documentation. The technical basis for free release criteria was not clearly 
established, documented, and agreed upon by all parties prior to final survey. This resulted in 
weekly changes to the survey plan, delays in field work, and increasing downtime costs. 

A procedure was not in place at the project site for isolation and control of areas undergoing final 
radiation surveys prior to demolition. This resulted in a Radiological incident Report (RIR) which 
impacted the schedule and budget. 

@ Enhancement: 

i A procedure for final radiological surveys on D&D projects needs to be developed. The 
procedure should address postings, training, and necessary controls. These requirements should 
then be included in work plans for the Site’s decommissioning program. 

0 bservations: 

The transition of building ownership was not well planned or documented. Meetings set to 
walkdown the facility with Operations were canceled three separate times. 

Significant amounts of equipment, furniture, chemicals, and laboratory wastes, and sources 
remained in the building after transition of the facility to the D&D Project Team. The remaining 
items then became the responsibility of the project to remove and disposition. These tasks were 
not included in the project scope, schedule or budget. The result was the project team having to 
perform tasks that the individuals were not trained for, expending money and schedule on 
unplanned tasks, and delays to the start of the strip-out activities. 

Enhancements: 

Do not accept a facility until the transition process is complete (i.e., the walkdown conducted, a 
Memorandum of Understanding (MOU) written, agreed to, and signed by both parties). 

Closely inspect the building to ensure that all interior property is removed, screened and 
dispositioned prior to the building turnover and maintain proper documentation of this process. 

Assign a single POC to manage the relocation of equipment, waste, personnel, and chemicals to 0 ensure documentation is complete. 
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Observation: 

Building systems were not tested for operation prior to building turnover. Additional resources 
were required for maintenance of the building systems after transition of ownership to support 
decommissioning activities (i.e., repairs to process waste pumps and solenoid valves needed for 
the Perchloric rinse and RCRA closure rinsing). Systems being reported as operational were not 
verified, and as a result, several utility systems needed repairs and replacement before work 
could begin thus delaying the start of several tasks. 

Enhancements: 

There are two options that may be utilized to make the transition between operations and 
decommissioning more efficient: 

I ) Prior to the facility transfer from operations to the D&D Project Team, inspect 
building systems that may be necessary for deactivation and decontamination of 
the building. Ensure these systems are operating, and that maintenance is 
complete before accepting the building. If not, include in the project scope to repair 
the systems needed to support decommissioning. 

Configuration control, modifications, maintenance, and repairs could be performed 
by the project. Schedule and budget must be set aside for this option if utilized. 
The building should not have to meet all existing plant operating procedures 
(configuration control, modification documentation, quality control of repair materials, 
etc.). Only maintenance and repairs to systems critical for decommissioning would 
be necessary. 

2) 

Completely identify the costs, schedule impacts for system repairs, and incorporate into the 
project's baseline schedule and budget. Do not assume that the needed systems are 
operational. Always verify prior to accepting. 

Observation: 

After transition of the building to the D&D project, additional waste, equipment, and materials were 
discovered in the building that were stated as being removed prior to transition. 

Enhancement: 

Develop and implement a security plan that limits access and deters "midnight dumping". Obtain 
all of the building keys or change the building locks during transition to the decommissidning 
Project Team. 

Observation: 

Resources were not originally allocated for a Shift Operating Engineer, Facility Manager, and 
Lon0 Manager. This resulted in confusion regarding responsibility for signatures and 
scheduling of support work. 

Enhancement: 

Ensure budget is allocated for these positions during development of the PEP and clearly define 
responsibilities during facility transition. 

Observation: 

Time and funding were used to survey, relocate, and store items of little value. Several times 
more money was spent on salvaging an item than the salvageable amount of the item. 
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/ @ Enhancement: I 

Items of minor value (i.e., lock cores, fire valves, doors, overhead pipe runs) need to be 
discarded or removed during demolition if the value is less than the cost to be retained and 
processed through the system for storage at the PU&D facility. The value of these items does 
not justify the labor costs for salvage. Have PU&D make disposition decisions on equipment and 
property as soon as the schedule allows. 

A.9 RCRA Closure 

Work with CDPH&E to determine closure standards on a case-by-case basis. If underground 
piping or soil contamination associated with a RCRA unit does not meet the closure criteria 
established, propose deferring closure to Environmental Restoration (ER) and do not attempt to 
close under RCRA. 

If underaround DiDina or soil contamination associated with a RCRA unit does not meet the 
closure criteria estaaished, propose deferring closure to ER and do not attempt to close under 
RCRA. 

0 bservat ion: 

The Project Team invested a significant amount of time and effort into developing, and revising a 
closure plan for the RCRA unit within Building 123. However, the RCRA Closure could have 
been planned, conducted, and approved under the RFCA Decision Document (the PAM). The 
project developed two separate documents, which used significantly more resources than were 
required to prepare the documents, manage the reviews, control the documents, and to have two 
public comment periods. 

Enhancements: 

- 

Close any RCRA Units using the RFCA Description Document, rather than preparing a separate 
RCRA Closure Plan. 1 

Assign a knowledgeable compliance expert to review the project scope and participate in 
planning tasks necessary to meet regulatory and permitting requirements. 

Closure standards for RCRA units, and especially for piping and sumps, may be determined on a 
case-by-case basis with the CDPH&E. For example, Tier I standards may be more appropriate 
than Tier 2 soil standards or maximum contaminant levels (MCLs) for drinking water. In addition, 
RCRA closures need to include the language that, "Units that do not meet RCRA Clean Closure 
Standards will be deferred to ER. ER will rank these areas and determine which, if any, will 
require soil remediation based upon a risk assessment". 

0 bservations: 

The RCRA Closure Plan required that RCRA systems that were decontaminated, to meet MCLs 
for drinking water to achieve clean closure. These levels are unrealistically low for an old process 
waste system, which will be abandoned permanently and never used for drinking water. Some 
components of the RCRA unit did not meet the MCLs. In one situation, the State was consulted 
and an agreement was made that the additional contamination required no further action (the MCL 
for Nickel was exceeded by 11 parts per billion [ppb]). In another situation, acceptance had to 
be obtained from the State to defer closure of the underground piping and one sump to 
remediation of the Site (the MCL for lead exceeded by 41 ppb in the sump, the MCL for lead was 
exceeded by 6.7 ppb in the pipe and the MCL for Chromium was exceeded by 488 ppb in the 
pipe). The time and resources spent working with DOE and the State would have been saved if 
more realistic, and legally acceptable, standards had been established. @ 
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Enhancements: 

Use the rinsate standard (as found in the site permit) to achieve RCRA clean closure of any 
portions of a unit that may remain in-place for a period of time, instead of using the debris rule. 

A.10 Asbestos Abatement 

Observation: 

The asbestos containing floor tile in the halls was damaged during the equipment strip-out phase. 
This caused the subcontractor to work overtime to place a protective barrier over the tiles. 

Enhancement: 

Install a protective surface (thin metal sheeting, plywood, or plastic) over asbestos containing tile 
at the beginning of a strip-out phase to prevent damage to asbestos containing tiles. 

Observation: 

An RCT decided that a high efficiency particulate air (HEPA) fan was not needed for the small 
floor tiie removal project because of the possibility of radiologically contaminating the unit. 
However, the HEPA fan was necessary as an engineering control for the asbestos abatement 
activity. This change contributed to a fiber release. This caused the Subcontractor to wipe down 
the walls in the area of the fiber release. 

Enhancements: 

Specifically, any change to the Asbestos Abatement Project Plan (Asbestos Abatement Plan), no 
matter how apparently insignificant, requires a written change and the approval from the Owner's 
assigned Facility Manager. 

A field modification to any plan, procedure, or subcontract requires the review and concurrence of 
the SME or responsible person. It is the responsibility of the Owners Representative, and all 
personnel aware of a proposed change to have the required people review the change and 
prepare the appropriate documentation (e.g., an ECR, revision to the IWCP, Asbestos 
Abatement Plan, etc.). 

' 

. 

@ 
t 

0 bservation: 

The qualified, State Certified Industrial Hygienist for the Asbestos Abatement Subcontractor could 
not analyze their own air samples with a mobile lab at the work site, as is routinely done in 
industry. According to the Acquisition Procedure for Requesting Commodities and Services, Site 
Procedure 1 -W36-APR-111, all sample analysis must be conducted by an approved laboratory 
(approved supplier). As a result, the samples had to be transmitted to the RFETS ASD, and 
then sent to an approved lab off-site for analysis. A Property Release Evaluation and chain of 
custody documentation had to be prepared for each set of samples, which would not have been 
necessary if the samples were analyzed at the work-site. This caused the site to wait longer to 
receive results of their personnel samples and area air quality samples. 
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0 Enhancement: 

State and Federal regulations establish qualifications for the analysis of air monitoring samples for 
asbestos abatement. Acquisition Procedure for Requesting Commodities and Services, Site 
Procedure 1 -W36-APR-111 needs to be revised to allow analysis of air monitoring samples for 
asbestos by personnel and laboratories that meet the state and federal qualifications. 

A . l l  Work Parameters 

Observation: 

Building 123 was not controlled from the standpoint of excluding those without the same level of 
training as the workers. This resulted in having individuals onsite without the needed training 
which is a safety concern. 

Enhancement: 

Risk Analysis and Needs Analysis needs to be performed prior to project planning, which 
accurately identifies the level of control necessary. 

0 bse rvat i on : 

A great deal of effort was invested in containing hazards during the active strip-out activities, 
separating debris so as to minimize the low-level waste, and to free release a greater amount of 
sanitary waste. Initially, significant time was spent on additional surveys and segregation when 
it was actually more cost-effective to declare waste as being low-level waste. 

Enhancement: 

Make decisions during the planning phase and after the characterization is complete, regarding the 
classification of waste and disposal. 1 

Observation: 

During execution of the project, different work forces worked different schedules, which made 
coordinating tasks difficult. There were too many instances of lost-time due to conflicting 
schedules between onsite personnel and the subcontractors. 

Enhancement: 

Establish the same working hours for all personnel (the Owner’s Project Team, RCTs, and 
subcontractors) during the execution stage of a project. State the work hours in the Bid 
Documents and make it a subcontract requirement. Consider negotiating with Union authorities to 
establish project-specific working hours. Also, consider negotiating changes in break, lunch, and 
end of shift to increase productivity (e.g.l moving morning break time to the lunch break, and 
moving the afternoon break to the end of the shift). 

Observations: 

The lack of D&D programmatic documents has resulted in an inconsistent approach to the way 
that projects or plans are developed and implemented. This may be improved with a D&D 
policies handbook. i f  the handbook does not receive the correct input from affected organizations 
it will become problematic. 

I 
? 
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Enhancement: 

Programs and procedures are being developed for D&D projects by K-H and RMRS, and will 
address characterization as this is the key task in planning, scheduling, and cost estimating. The 
Project Team must develop a consistent approach to implementing all activities. 

Observation: 

The waste streams were not adequately identified before the start of the project. -Other wastes 
were encountered that were not planned for and there was no contingency plan to handle this 
situation. This resulted in changes to the WMP, and additional costs in training the subcontract 
personnel to handle the waste. 

Enhancement: 

Write and distribute for review a Waste Management Contingency Section into the WMP that 
addresses what actions are to be taken if unknown and/or unanticipated wastes are encountered. 
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Appendix B 

Action Plan 
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Appendix C 

Radiological Operations and Radiological Engineering 

Summary of Problems and Symptoms 
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LESSONS LEARNED BUILDING 123 I 

MAY 20,1998 

Introduction: 

RMRS took over the responsibility for Radiological Operations and Radiological Engineering from 
Safe Sites of Colorado (SSOC) on March 27, 1998. With this change in responsibilities, RMRS 
also assumed responsibility for the D&D of Building 123. This project was originally scheduled 
for completion in February 1998, but due to a number of identified problems was not completed 
until late May. 

This project has been important as one of the first major building closures at RFETS under Kaiser- 
Hill’s leadership and the lessons learned from this project will be very helpful in the successful 
efforts of future building closures. On May 20, 1998, the Program Compliance organization of 
RMRS held a “lessons learned meeting to learn from the 123 project. Another meeting was later 
held with the RCTs involved in the project and that input has been added to this report. 

This information will be shared with others resulting in the development of a set of action plans 
targeted at the improvement of building closure projects. Lessons Learned from Building 123 will 
be immediately applied to the work on Buildings 886, 779 and T-1 . 

Areas of Success 

Remediation identified and completed quickly 
No substantial injuries (One Occupational Safety and Health Agency [OSHA]) 
DOE assessment - no technical issues - free release 
DOE Orders clarified for radiological release 
Move of radiological organization to RMRS 
Teamwork grew stronger with project 
New technology - used and implemented quickly 
Alignment of players helped speed up new technology 
Data recovery 
Strong personal commitment 
Controls stayed in place - in spite of schedule slips 
Excellent support from K-H 
Implemented “MARSSIM” (very significant!) 
Raised standards of performance 
Increased level of expected quality 
Good detective work - 
Final survey plan was technically defensible; laid groundwork for new procedures 
Northwest report was a good document 
Applied lessons learned from East Wing report 
Stayed away from accusations - stay focused on the mission 
Identified areas for improvement 
123 can become a good success story 
Project Team worked hard to keep the project moving 

Corrective Action Implemented During the Project 

Recognition of resources required 

DMR brocedure revisions) 

Improved field supervision of RCTs 

Changed importance of resource assignment 

New forms - procedures ’ 

Training of RCTs e Five o’clock meeting provided corrective actions 



LESSONS LEARNED 
FOR THE BUILDING 123 Revision 0, Page C-3 of C-10 
DECOMMISSIONING PROJECT Date Effective: 8/31/98 

Radiological operators change to RMRS 
Assigned full time foreman on project 
Changed the format for RCT data 
Team had a focus 
Organized around the importance of closure 
Good idea of what was acceptable 
Minimized road blocks 
Changed business-as-usual mentality 
Scope event - upgraded building from a Class 3 to a Class 1 Radiological facility 
SSOC provided independent review 
Increased internal review 
New instrumentation used 

Problems and Symptoms Identified (Group 1) 

1. Inconsistent survey performance 8. documentation 
2. MARSSIM Implementation - midpoint - too late 
3. Changing expectations & directions from customer 
4. Produced low quality Radiological data 
5. Poor document control process - 

- 
6. Characterization Surveys. NOT performed at right time and in-process surveys 
7. Release surveys standards are different now then when B123 went from lab to office space 
8. Survey implementation plan was not followed 
9. Multiple RMRS Project Manager and K-H “HELP 
10. Background Survey Study was not well-characterized and well-defined 
11. Building assumed to be a non-Radiological risk - by the Project & Radiological Engineering - 
12. No dedicated RCTs, foremen and Radiological Engineer Support Team 
13. Manual entry of survey data - under-utilizing computer capabilities 
14. Forms and Format developed as project progressed 
15. No procedural basis for assessing bulk media samples 
16. Building not in one physical state for final surveys (Floor tiles removed) 
17. Distributed raw data to K-H and DOE without good prior review 
18. Issued Preliminary Reports prior to proper internal reviews. Need more structured customer 

19. Use of Shonka Instrument had limited value due to physical limitations and crossover areas to 

20. Lack of Analytical Lab support - radiochemistry and gamma spec. (in situ) 
21. Project Schedule was improperly resource loaded 
22. PODS took away from work from getting done 
23. Lack of airborne baseline survey 
24. Pre-training of all workers (asbestos, fall protection, lead, etc.) 
25. Know who your “buddy” is! 
26. Programmatic weaknesses in Site Radiological Con program 

Problems Summary (Group 1) 

No D&D procedure and technical basis established 
Inadequate overall document control - surveys to final report 
Technology Utilization - surveys, instrumentation, on-site computers and state-of-the-art 
Radiological instruments 
Project management issues 
- No Strategic Plan 
- Poor project Implementation/PODs 
- Poor project documentation (report) 
- Delayed projects Closure 

No central control collection coordination 
Control was at wrong level (RCTs) 

relationship on deliverables 

manual surveys 
- 

I 

I 
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- Dedicated Team established too late * Analytical lab support 

Problems and Symptoms Identified (Group 2) 

1. Inconsistent supervision 
2. Assumption that B123 would be easy 
3. No established protocol or program for the final Radiological survey 
4. Sequence of events not well defined 
5. Poor characterization 
6. Parallel actions with surveys and release 
7. Multiple surveys due to lack of planning 
8. Relocation of building occupants was delayed 
9. Funding allocation not timely 
10. Early review of survey work was not done 
1 1. Correction was done in too large of pieces 
12. Did not understand the magnitude of the project 
13. Lack of capability to perform gamma-spec and isotopic detection on-site and in a timely 

14. Lack of direction for the RCTs 
15. Poor method of collecting RCT data and inadequate survey equipment 
16. Poor data flow path 
17. No established method for phasing the project 
18. Too many single points of contact 
19. Changes in the Project Team 
20. Poor maintenance of the scope of work 
21. POD timing delayed the morning work schedule 
22. Inadequate training for the RCTs 
23. Site standards need to be updated 
24. No dedicated crew of RCTs 
25. RCTs not involved in the planning 
26. Inadequate workforce 
27. Inadequate preparation for remediation 
28. Inadequate equipment 
29. Limited radiological management skills in D&D work 
30. Inability to meet the schedule 
31. Inability to resolve comments 
32. Customer had different priorities 
33. QC involvement was lacking 

Problems Summary (Group 2) 

manner 

0 

1. Inadequate D&D skill and experience 
2. No established protocol or program for D&D work 
3. Limited resource availability 
4. Limited project expertise 
5. Limited understanding of customer expectations 
6. Inadequate equipment and instrumentation available on-site 

Problems and Symptoms Identified by the RCTs 

/ 
f 
I 

1. Lack of communication (written and verbal) 
0 What is the completion date? 
0 What is the critical path item? 
0 No plan of action - just assignment 
0 Final survey plan was unknown to most 

Rules kept changing 
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I Rules for the project were established by Radiological engineering 

* 

Project was viewed as “not important” and “no big deal” by RCTs 
Sporadic crew. RCTs were switched out often with no concern for consistency 
Management needs to have more involvement with the crew leaders. 

e -  
2. Lack of Supervision 

3. Lack of Organization 
Surveys lost 
More work was assigned per day than could be done 
Too many workers would “hang out” in 1 13 
Too many managers would “walk in” to 11 3 

4. Insufficient Resources: Computers, Calculators, and Instruments 
Building 11 3 was not adequate to accommodate the resources needed for the tasks 
assigned 
Front-end planning was not realistic 
Too much management in Bldg. 113 

Crew leaders had to function as foremen 
RCTs experienced anger, frustration and apathy due to lack of support 
Management came by asking “why” instead of explaining the path forward 

5. Lack of D&D Experience with unrealistic project expectations 

6. Management did not know of the historical knowledge of the RCTs to assist in assessing the 
radiological issues that would be faced with Building 123 

Consensus Summary of Problems Identified from Building 123 

1. No RMRS D&D programs and procedures for radiological characterization, release and 
documentation. Technical basis for release criteria not established and agreed upon by all 
parties prior to final surveys. This resulted in frequent changes in expectations and project 
direction. 

2. Limited RMRS radiological D&D technical knowledge and experience. Training at all levels 
was not sufficient to support the timely completion of the project 

3. Limited capabilities on-site for timely isotopic identification. 

4. A RadCon project team was not assembled at the front-end of the project. Rad/Ops (RCTs) 
needed to be included in the overall planning process. 

5. Weak overall preparation and control of documentation. 

6. Insufficient project integration led to poor communication, inconsistent direction and delayed 
implementation. 

e 

Other Good Ideas from the discussion 

Representatives from the 123 Lessons Learned team should meet with key individuals from 
Buildings 779, 886 and T-1 to share corrective actions that can be applied immediately. 

All action plans should include corrective actions that can be implemented within the nest two- 
three months. 
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All major project plans involving completion criteria should be reviewed with Clegg, Hank and 
Fred prior to the initiation of work. If appropriate, the customer should be present for these 
project reviews with senior management. 

0 ! 

Action Plans 

Completed action plans will include the following: 

0 A Problem statement with an identified measurable outcome. 
Scenarios for possible corrective action. 
Recommended corrective action to be taken. 
Action steps to be taken and estimated completion schedule. 

0 Benefits to be gained by RMRS from plan implementation. 

PROBLEM STATEMENT #I: 

The Rocky Flats Environmental Technology Site lacks a formalized D&D Program which 
implements the final Multi-Agency Radiation Survey and Site Investigation Manual 
(MARSSIM) which directs the radiological characterization, evaluation, documentation and 
disposition of facilities undergoing decommissioning. 

POSSIBLE CORRECTIVE ACTIONS: 

1. SSOC and RMRS develop separate plans and procedures to implement MARSSIM. 
2. Transfer the burden of developing a D&D Program to K-H. 
3. Develop procedures and plans to implement MARSSIM at the Project level. 
4. Develop a Site D&D Program by establishing a team of qualified individuals. ' RECOMMENDED CORRECTIVE ACTION: 

The following recommended corrective action was chosen to ensure representatives from all 
companies with interests in Site closure are included on a Team whose goal is to develop a 
program that will ensure a defensible, consistent and efficient method of deactivating and 
decommissioning facilities. 

Assemble a joint team responsible for the development of technical basis documents (TBD), 
procedures and training courses which implements the guidance provided by the final 
MARSSIM into a formalized and approved Site D&D Program. 

When complete, the TBDs, procedures and training courses will be approved by K-H and 
forwarded to DOE for endorsement. The Site D&D Program will be made available to the 
State for their review. Each D&D Project will develop specific survey plans in accordance 
with the protocol provided through the D&D Program. Project specific survey plans will be 
approved by K-H and reviewed by the DOE and State prior to commencing surveys. 

ACTION STEPS TO BE TAKEN: 

Programmatic Level: 

1. Formalize the Radiation Survey and Site Investigation Process through the development of 
technical basis documents, procedures and training courses. 
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Project Specific Aspects Regarding the Implementation of MARSSIM: 
1. Develop a common format to be used for: 

a) Strip-out plan which provides clear guidance as to what condition the building 
must be in prior to implementing MARSSIM. 

b) Survey plan, which captures the aspects of the Sites D&D Program. 

c) Close-Out Report where an emphasis is placed on the ability to review the 
document. 

2. Develop a technical basis for material backgrounds at a project level to account for 
differences in the materials used in the construction of specific facilities. 

t e -  

ACTIONS COMPLETED AS OF JULY 31,1998 
1. Key individuals from SSOC and RMRS Radiological Safety have been identified as 

SMEs for D&D. 
2. These individuals have been scheduled for MARSSIM training. 

BENEFITS GAINED FROM PLAN IMPLEMENTATION: 

An approved D&D Program would ensure that future D&D Projects will be completed in a 
consistent and efficient manner better supporting the Kaiser-Hill Team goals for timely Site 
Closure. 

e PROBLEM STATEMENT #2: 

Limited RMRS radiological D&D technical knowledge and experience. Training at all levels 
was not sufficient to support successful project completion. 

CORRECTIVE ACTIONS AND STATUS AS OF JULY 31,1998: 

1 . Implement MARSSIM training for Radiological Engineering. MARSSIM training has 
been scheduled and will take place at Rocky Flats Environmental Technology Site 
during July and August of 1998. - COMPLETE 

2. Develop and provide a training course for Radiological Control Technical Supervisors 
(RCTs) and Radiological Control Technicians (RCTs) on the fundamentals of D&D 
work. - IN PROGRESS 

3. Establish a core D&D team of Radiological Professionals (this will include Radiological 
Engineers, Programmatic Health Physicists, RCTs, and RCTs). A revised 
Organizational Chart has been developed and submitted to RMRS Senior 
Management to provide a D&D Core Team for current and future D&D project design, 
implementation, and oversight. - COMPLETE 

BENEFITS GAINED FROM PLAN IMPLEMENTATION: 

The aforementioned corrective actions will provide a knowledgeable team of Radiological 
Professionals for utilization by the Project Management Team. These actions will enhance 
the D&D Program as described in Problem Statement #1 and ensure a consistent 
compliant approach is taken on all current and future D&D activities. 
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PROBLEM STATEMENT #3: 

Limited capabilities on site for timely isotopic identification. 

CORRECTIVE ACTIONS AND STATUS AS OF JULY 31,1998: 

1. Improve and acquire Gamma Spectroscopy/Radiochemistry capabilities 
Evaluate Gamma Spectroscopy and radiochemistry needs based on RFETS 
radionuclide source terms. Specific needs for 1 -Paint, 2-Roof media, and 3-Wet 
chemistry. ECD 8/31/98 
Determine feasibility of performing specific analytical measurements, including 
LLDs associated with the DOE “No Rad Added Program”. ECD 9/18/98 
Determine off-site services available for competitive bid process, should 
capabilities not be available on-site. ECD 1 Om98 
Define dedicated services, if available on-site, for priority processing of RMRS 
D&D and ER project needs. Specify minimum and maximum processing time, level 
of confidence, and reliability of results required to facilitate safe work. ECD 
10/23/98 
Provide technical specifications and requirements to meet analytical needs for 
procurement, purchase or lease, or service by Project Management. ECD 
12/11/98 

2. Improve radiological technical survey instrumentation and software documentation. 
Review industry for state-of-the-art survey instrumentation for D&D and ER 
projects based on RFETS radionuclide source term, MDAs required, and survey 
techniques to comply with MARSSIM. ECD 8/31/98 
Determine computer hardware and software support needs to transfer and collect 
data from survey instrumentation and produce survey results documentation. 
ECD 8/31/98 
Determine MDAs and LLDs required to meet the DOE “No Rad Added Program” 
and ensure technical basis for new instrumentation meets these requirements, 
ECD 10/01/98 
Obtain RSDlC approval for use at RFETS. ECD 10/18/98 
Using instrument technical manuals, develop operation and calibration procedures. 
ECD 1 1/30/98 
Provide specifications for procurement of instrumentation for purchase and/or lease 
by Project Management. ECD 11/30/98 
With support of SSOC Radiological Safety Training, develop lesson plans and 
train RES, RCTs, RCTs, and supervision on instrumentation use, limitations, and 
methodologies to be employed during D&D and ER projects. ECD 12/31/98 

3. Define and acquire radiological control facility and resource needs to support D&D 
project work. 

Establish a team to: determine minimum labor and technical resource needs, RES, 
RCTs, and supervision to support D&D project work including, planning, 
implementation, oversight, and reports. COMPLETE 
Define office space, electrical needs, and environmental conditions required to 
support Radiological Control activities. ECD 10/01/98 
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/ Determine minimum quantity and types of instrumentation and air sampling 

equipment required to support D&D project work based on source term 
assessments. ECD 11/01/98 
Determine training requirements for Radiological Controls personnel. ECD 
12/01/98 

e 
BENEFITS GAINED FROM PLAN IMPLEMENTATION: 

The aforementioned corrective actions will provide RFETS with the knowledge and ability to 
procure and utilize state-of -the-art D&D equipment to ensure regulatory compliance and 
produce quality data packages. In addition resource allocation and utilization for current and 
future projects will be more clearly understood thereby aiding in project planning, scheduling, 
and costing. 

PROBLEM STATEMENT #4: 
A RadCon project team was not formed at the front end of the project Rad Ops. (RCTs) and 
Radiological Engineering Personnel need to be included in the overall planning process 

CORRECTIVE ACTIONS AND STATUS AS OF JULY 31, 1998: 
1. Establish a core D&D team of Radiological Professionals (this will include Radiological 

Engineers, Programmatic Health Physicists, RCTs, and RCTs). A revised Organizational 
Chart has been developed and submitted to RMRS Senior Management to provide a D&D 
Core Team for current and future D&D project design, implementation, and oversight. - 
COMPLETE 

@ BENEFITS GAINED FROM PLAN IMPLEMENTATION: 
The aforementioned corrective actions will provide a knowledgeable team of Radiological 
Professionals for utilization by the Project Management Team. These actions will enhance the 
D&D Program as described in Problem Statement #I  and ensure a consistent compliant 
approach is taken on all current and future D&D activities. 

PROBLEM STATEMENT #5: 

Weak overall preparation and control of documentation 

CORRECTIVE ACTIONS AND STATUS AS OF JULY 31,1998: 
1. Standardize maps and forms for use during D&D projects. The issuance of the RSP Manual 

provides standardized templates for radiological work. In addition the forms and maps created 
during the BIZ3 project are being utilized as templates for future D&D activities to ensure 
compliance with record keeping requirements as directed by MARSSIM. - COMPLETE 

- 
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Operations Office. This process will include proper storage, retrieval, and archiving of nuclear 
records as directed by site standards and regulatory directives. Although this activity is 
already in progress, the ECD is 12/31/98 

3. Toolbox briefings have been given by the RCTs to the RCTs assigned to RMRS projects 
detailing the importance of procedural compliance, record-keeping liability, proper flow path for 
radiological records, and utilization of standardized maps and forms. COMPLETE 

BENEFITS GAINED FROM PLAN IMPLEMENTATION: 
Nuclear records will be handled in a professional, compliant manner that will ensure proper 
storage, retrieval, and archiving of such documents. This will enable the project team easy 
and reliable access to the data no matter what stage of the process the data is currently 
involved. 

PROBLEM STATEMENT #6: 

lnsuff icient project integration led to poor communication, inconsistent direction and delayed 
implementation 

CORRECTIVE ACTIONS AND STATUS AS OF JULY 31, 1998: 
1. A Project Managers Handbook has been created and reviewed by all Project Managers. - 

COMPLETE 
2. Executive oversight to review project plans prior to project initiation has been developed in 

the form of an Organizational Change as discussed in Problem Statement ##2 and #4. This 
has been proposed to Senior Management and approval is anticipated by 9/30/98. 

3. An increased emphasis on project management skills needed to manage D&D projects have 
been addressed in the RMRS Project Management Qualification Process. This process 
began in December of 1997 and will continually provide Project Managers with the tools 
necessary to effectively manage their personnel and projects. - IN PROGRESS 

i 

BENEFITS GAINED FROM PLAN IMPLEMENTATION: 
Project Managers, with the support of Senior Management and Site procedures, will be able 
to effectively and efficiently manage their projects. 



LESSONS LEARNED 
FOR THE BUILDING 123 Revision 0 
DECOMMISSIONING PROJECT Date Effective: 8/31/98 

Attachment 1 

Independent Assessment of 

the Perchloric Flushing Procedure 



R&ew of the Pe&lomte Decontamination and 
Hood Removsrl Procedure Proposed 

gY Resource Tecbologiea Group, hc. For 
BuiIding 123 StripOut Project 

A review of the Resource Techdogies Group, hc. (RTG) procedure to decontaminate 
and remove patentiatly perchloric acid contgminaed hoods has beeti made. The 
procedure follows the accepted practices as used at other DOE Sites, lJBmcfy wetting of 
surfaces followed by deankg and testing of surbes and cutthg or remaval of ducts and 
equipment after c1eauing. The procedure follows the accepted ~ 5 c e d m -  a i  developed 
by Oak Ridge National LaboratoIy in "Perchloric Acid Contaminated Hood 
Decontamination PIocedures" (Mafitin Marietta Energy Systems, Iac. 1993), the 
guidelines as indicated in the National Fire Protection Association @ETA] '"FPA 45 
Standard Fire €%O~F&~OII for Laboxatorb Using Chemic&," 1996 Edition, and the CRC 
Handbook of 'Laboratory Safety. 

Summarv. 

After reviewing the Building 123 Perchlorate Hood Decontamhation aad Removal 
Procedure; surveying the systems involved and discussing the proposed methodology 
with the RTG M, we suggest the following n=commendatiom or actions to enbanGa an 
excellent procedure: 

' 

1. 

2. 

3. 

4. 

5. 

Empower the RTG project managgr or designee. to make field adjustments to the 
procedure to enhmce the safety of the process and make operational changp;s as 
necessary. 

Add the comment that misting, wbile desirable, may not be nmxsaryY. Note: Misting 
is, however, an additional safety amsm that M e r  miuccs risk of fire or explosion 
involving parddorates. 

The D&D work should occur in the foUawing order; wet, clean, test, a d  remove 
stack, f h  ducts, scrubber, ducts, atld hods. 

Men disassembling the systems, avoid aggressive manipulation of flanges, gaskets, 
seams, access plates, dampers, nozzles or any area that may containperddo~ 
residues. 

w o n  of the mf duct work system noted that lnspectron panels were retrofitted 
on the piping for maintenance and inspes;rions. To our knowledge, we have never 
observed this on ather DOE hood ducts systems and as an additional degree of 
consideration, it would be rewmrnmded that these panels be left in place and 
removedunderwater 

J 



6. gmhts, access plates, dampers, bolts and screws should be rernowd h m  
the system Withouk dis-mbly by curdng mmd these areas. D b b l y  of these 
devices should o m  m&r water- 

7. Where the duct enters the top of the bud, cut &e duct above the haod throat 
(avoiding the welded seam) and either remove the top of the hood in one piece or cut 
around the duct entry seam and remove. 

/ 

t 

8. When removing hoad baflks and intimal fixtures, avoid torquing or mscrtdng the 
Use nibbler cuttersz wet grinders or other similar wet&d Cutting boltdscrews. 

devices. 

9. Hood pandbaffie coating materials should be ~ M O V ~ A  under water, or continuous 
water spray. As should all sealants and coated S- *de the hood. 

10. When cleaning, to access tlxt inlet side of the fm (if the fan is equipped with rubber 
flex joints) cut the flex joints (ducts) under a steady stream of water. Lf no flex duct is 
present, clean and out one or more fan blades to gain mess to the fan inlet and 
continue to wet and clean. 

1 1. Change the AHA to reflect the above changes. 

12. Muminum jacketed insulaon &auld be cut and peeled away from duct work with 
continuous inspection of the for potential leakage. The duct interior should 
be wetted during insulation removal. An alternative method would be to wet cut a 
segment of the insulated duct (4 inches) until duct work is exposed and wet Cut duct 
Do this on two ends, wrap wet in plastic and m o v e  to wash down tank for 
submerged removal of contamirzated hulation aad cleaning of duct. 

130 Additional matenah and equipment to include powered lifts to m o v e  @ and duct 
work &om the roof and wasb down tanks suflicient in size to dlow COmpIete 
submasion of all  segments should be considered. Also ,non sparking extension rods 
(PVC or equivalent), sponges and plenty of 6 mil plastic s b d d  be on hand. 

By: 
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4ttachment 18 
3F/RMRS-98-253.UN 

Rocky Mountain s Remediation Services, L.L.C. 

INTEROFFICE 
M EMORAN DUM 

protecting the environment 

DATE: September 25, 1998 

TO: John Law, Environmental Restoration, T8936, X4842 

FROM: Vern Guthrie, Construction Projects, T891 C, X7419 IN 
SUBJECT: DATA SUMMARY REPORT - BUILDING 123 IHSS - CLG-002-98 

PURPOSE: 

The purpose of this correspondence is to transmit the Final Pre-Remedial Investigation 
Report of Individual Hazardous Substance Sites (IHSS) 121 and 148 at Building 123 
(Enclosed). 

DISCUSSION 

The report was generated as a result of the demolition of Building 123 and the 
requirement to characterize the soild around and beneath the buklding concrete 
foundation/slab. The data within the report is intended to be utilized by Environmental 
Restoration to support the under building contamination scoring and subsequent ranking 
of the site. 

RESPONSE REQUIREMENTS 

None required. Should you have any questions regarding the report or the data included, 
please contact me at X7419 or Matt Dessi at X7640. 

Enclosure : 
As Stated 

cc: 
A. Primrose - w/l copy 
IS. Don- - w/2 copies 
D. H O P  - w/l COPY 
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FINAL PRE-REMEDIAL INVESTIGATION OF IHSS 121 AND 148 DATA 
SUMMARY REPORT 

1.0 INTRODUCTION 

A pre-remedial field investigation was conducted in June and July 1998 to identify and delineate 
the extent of the Under Building Contamination (UBC) from Individual Hazardous Substance 
Sites (IHSS) 121 and 148 and to further characterize these IHSS. The purpose of the sampling 
was to characterize the presence or absence of hazardous and/or radioactive contamination in the 
soil beneath the Building 123 concrete slab, leaks adjacent to selected sumps, process waste 
lines and pits, localized spills and the general condition of the surrounding grounds. The goal of 
the field investigation was to determine the presence of contamination in the soil to support the 
decontamination and demolition of Building 123 and fulfill criteria defined by the Proposed Action 
Memorandum (PAM) for the Decommissioning of Building 123 (RMRS 1997a). The data will be 
used to score under building contamination at Building 123 relative to RFCA soil action levels. 
This score will be subsequently ranked by Environmental Restoration (ER Ranking) in relation to 
other sites at RFETS for remediation decisions. 

1.1 BACKGROUND 

Building 123 is located on Central Avenue between Third and Fourth Streets at the RFETS, 
(Figure 1-1). The Building 123 area encompasses overlapping IHSS 121 and 148 and a portion 
of RCRA Unit 40 (Figure 1-2). 

Four (4) associated Potential Areas of Contamination (PACs), 100-601, 100-602, 100-603, and 
100-61 1 have been identified in the RFETS Historical Release Report (HRR, DOE 1992~). The 
PACs were established as the result of documented spill incidents. 

Unconfirmed reports of contaminant spills have been indicated in interviews with building 
employees. In the late 1960's or early 1970's a cesium-contaminated liquid was spilled on the 
concrete floor in Room 109C (Figure 1-2). The floor was immediately sealed to immobilize the 
contamination. No further action was initiated to address consequences of the spill. 

1.2 PRIOR INVESTIGATIONS 

IHSS 121 consists of RCRA Unit 40 underground Original Process Waste Lines (OPWLs) P-1, 
P-2, and P-3, which were designated in the Final Phase l RCRA Facility /nvestig~tion/Remedl 
investigation (RFl/Rl) Work Plan For Operable Unit 9 (DOE 1992a). The area has also been 
identified as PAC 000-121 in the HRR. The OPWL system constitutes former Operable Unit No. 
9 (OU 9) and RCRA Unit 40, the plant-wide process waste system comprised of tank and 
underground pipelines constructed to transport and temporarily store process wastes from point 
of origin to on-site treatment and discharge points. 
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All process waste generated from 1952 to 1968 was transferred from Building 123 to Building 441 
through Line P-2, which ran below the west side of the east wing before exiting at the southeast 
corner of the building. In 1968, the east wing was extended about fifty (50) feet to the south. 
Prior to the building addition, two manholes (MH-2 and MH-3, Figure 1-2) were constructed and 
the line was extended south to MH-2, then east to MH-3, and North to MH-4, before assuming 
the original path at P-2. The extension was designated as P-3. One manhole was abandoned 
and covered by the building addition. In 1972, a west wing was constructed, extending south 
from the northwest corner of the original building. Prior to construction of the wing, Line P-1 was 
installed to transfer waste to Manhole MH-1, then east to a junction with P-3 at MH-2 (Figure 1-2). 
The lines transferred the following process waste from Building 123: 

a Acids: nitric acid (HNO,), hydrofluoric acid (HF), sulfuric acid (H2S04), hydrochloric acid 
WFlacet ic acid ( Hydrochloric acid (HCIO,); 

Bases: ammonium hydroxide (NH,OH) and sodium hydroxide (NaOH); 0 

a Solvents: acetone, alcohols, cyclohexane, toluene, xylene, triisooctomine, and ether; 

0 Radionuclides: various isotopes of plutonium (Pu), americium (Am), uranium (U), and 
curium (Cm); 

e Metals: beryllium (Be) (trace amounts); and 

a Others: ammonium thiocyanate, ethylene glycol, and possible trace amounts of 
polychlorinated biphenyls (PCBs) (DOE 7992a). 

In 1982, P-2 and P-3 were abandoned and plugged with cement. In 1989, the process waste 
transfer system was upgraded, including removal of the east-west section of P-1 between MH-2 
and MH-3. The north-south section of P-1 between Building 123 and MH-1 was converted to the 
new process system. Three large, interconnected concrete sump pit areas were installed in 
Rooms 156, 157, and 158 to accommodate process waste system backup. Pipe was installed 
connecting MH-1 to Valve Vault 18. A second building addition was also made to the south end 
of the east wing, partially overlying Line P-3 (Figure 1-2). 

Currently, all process waste throughout Building 123 is collected in floor sumps. Each sump 
collects and temporarily stores liquid waste which is then pumped through overhead lines into a 
main floor sump in Room 158. The waste is then gravity-fed through P-1 to Valve Vault 18, then 
to underground Tank T-2 (Tank 853) at Building 428, and finally to Building 374 for treatment 
(Figure 1-2). 

A detailed characterization of former Operable Unit No. 13 (OU 13) was conducted from 
September 1993 to February 1995 as part of a Phase I RCRA RFVRI. The characterization 
included high-purity germanium (HPGe) surveys, vertical soil profiles, surface soil sampling and 
soil gas surveys. The investigation identified an area of reported small spills of nitrate-bearing 
wastes along the east side of Building 123 and a potential for soil contamination beneath the 
building due to possible leaks in OPWL P-2. The area was established as IHSS 148 and 
detailed in the final Phase l RWRl Work Plan for Operable Unit 73 (DOE 1992b). The area has 
also been identified as UBC 123 and PAC 100-148 in the HRR. 

Thirty-four (34) analytes were detected in the surface soil survey, including twenty-six (26) 
inorganic compounds and eight (8) radionuclides. Eleven (1 1) analytes exceeded background 
limits at a minimum of one sample location throughout IHSS 148. Constituents that exceeded 
minimum detection levels or activities are indicated in Table 1-2. 
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Table 1-2 Constituents Detected above Minimum Detection Levels or Activities in 
Soil SamDIes Collected durina Surface Soil Survev at IHSS 748 

Constituents Detected 
Above Minimum 

Detection Levels or 
Activities 

Maximum Background Tier II Soil Action 
Concentration Limit sa Levelsb 

99/99 

Chromium 

Cobalt I 28.7mg/kg I 14.22mgkg I 123,00Omg/kg 

UTL" 

95.6 mgkg 22.21 mg/kg" 4860 mgkg 

Copper 

Lead 

Nickel 

Strontium 

Zinc 

P t u ton i um-239,2240 I 0.169 4_ 0.04 pCi/g I 0.084 pCi/g 1 252 pCi/g 

43.4 mglkg 22.75 mgkg 81,800 mg/kg 

165 mg kg 73.87 mg/kg 1000 mgkg 

52.4 mg/kg 19.74 mgkg 40,900 mg/kg 

94.7 mg/kg 67.92 mgkg >I ,000,000 mgkg 

1,220 mg/kg 95.92 mg/kg >I ,000,000 mgkg 

0.1 97 k 0.032 0.037 pCi/g 38 pCi/g 
pCi/g 

U ranium-23y-m 1 2.04k0.396 pCi/g 3.31 pWg I 307 pCi/g 

103 pCi/g I Uranium-238 I 2.14 k 0.309 pCi/g I 2.83 pCi/g 

a Source: DOE 1 995, Geochemical Characterization of Background Surface Soils: Background 
Soils Characterization Program, May. 

Source: DOE 1996, Final Rocky Flats Cleanup Agreement, July. Metal analyte action levels 
are based on office worker exposure to soil; radionuclide action levels are based on annual dose 
limits. 
Result indicates total chromium (chromium I l l  + chromium VI). 
Result indicates chromium VI only. Action level for chromium Ill is >I ,000,000 mg/kg. 

All UTLs calculated assuming a normal distribution. 

The soil-gas survey was conducted on a 25-foot grid in accordance with the 041 3 RFVRF (DOE 
1992b) work plan. Samples were analyzed in the field using Gas Chromatography/Mass 
Spectrometry (GWMS). Sixty-four (64) soil-gas locations were sampled during the survey. 
Thirteen (13) samples contained volatile organic compound (VOC) levels in excess of the one 
pg/ L method detection limit. Benzene, toluene, ethylbenzene, and xylene (BTEX) fuel 
constituents were detected in samples collected from the perimeter of Building 123 and within the 
east and west wings of the building. Trichlorofluoromethane (TCFM) was detected in nine 
samples distributed throughout the IHSS 148 area at levels up to 2.6 pg/ L. Tetrachloroethene 
(PCE) was detected at 1.5 pg/ L in a sample collected to the east of Building 123. The presence 
of organic extraction constituents is consistent with unconfirmed reports that such liquids used in 
radionuclide analyses were occasionally disposed onto the soil surface outside of Building 123 
and allowed to evaporate. Analyses results indicate that subsurface infiltration precluded full 
evaporation. 
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1.2.1 

The Building 123 area encompasses a portion of RCRA Unit 40, which includes all active 
overhead and underground and process waste lines in and around Building 123. No other RCRA 
unit exists within the Building 123 area. A plan for partial closure of RCRA Unit 40 will be written 
to characterize and manage all active OPWLs associated with Building 123, as all abandoned 
lines were properly decommissioned prior to implementation of RCRA regulations. 

1.2.2 Potential Areas of Contamination (PACs) 

PACs 100-601, 100-602, 100-603, and 100-61 1 were identified in the HRR, and involve potential 
impact to the soils surrounding Building 123. All of the four (4) PACs are located in Figure 1-2. 
The following outlines the nature of each PAC by describing the occurrence, constituents 
released, and response to the occurrence. 

PAC 100-601, Phosphoric Acid Spill 

On April 13, 1989, two five-gallon plastic containers of phosphoric acid, which were among other 
containers of waste chemicals awaiting disposal in a storage cabinet outside of Building 123, 
deteriorated and leaked a portion of the contents onto the paved ground surface. Approximately 
one gallon of 1, 2 ethylhexyl phosphoric acid leaked from the containers. At the time the release 
was detected, approximately eight ounces of the liquid were present on the ground within the 
vicinity of the cabinet. The spill was contained and the remaining liquid was properly disposed. 
No further action was required to address consequences of the spill. 

PAC 100-602, Process Waste Line Break 

On April 13, 1989, Valve Vault 17, located on Cottonwood Avenue between Building 443 and 
444, was found to be flooded with approximately 1,200 gallons of aqueous waste. Subsequent 
investigation indicated that the source of the waste was a break in the active portion of P-I in 
Manhole MH-1 (Figure 1-2). Leakage from the break had migrated into bedding material 
surrounding the pipe and ultimately reached Valve Vault 17 through either pipe bedding materials 
(i.e., soils) or a PVC electrical conduit. The release also migrated into a section of the OPWL 
network. Discharge of Building 123 process waste into the broken line was discontinued on 
April 18, 1989, five days after the initial detection of release at Valve Vault 17. The potentially 
affected area includes the active process waste line between MH-2 and Valve Vault 18; the 
process waste line between Valve Vault 18 and Valve Vault 17, soils surrounding Valve Vault 18 
and Valve Vault 17, and OPWL P-3 between MH-2 and MH-3. In July 1989, groundwater 
containing blue dye used several months earlier to trace the release was observed seeping into 
excavations around Valve Vault 18. 

Resource Conservation and Recovery Act (RCRA) Unit 40 

The release consisted of Building 123 process waste. An estimate was made of types and 
quantities of materials released to the environment during the five-day period between detection 
of the release and diversion of Building 123 wastes from the broken line. The estimate was 
based on typical daily quantities of wastes discharged from Building 123. The wastes listed 
below would have been diluted in approximately 2,000 gallons of tap water: 

0 25 gallons urine; 

0 

0 

12.5 gallons nitric acid (concentration unknown); 

20 gallons hydrochloric acid (concentration unknown); 

1.5 Ibs. ammonium thiocyanate; 

1 .O Ibs. ammonium iodide; and 
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Minor amounts of naturally-occurring uranium were detected in soil and water samples collected 
after the release. Alpha activity up to 140 pCi/L was recorded in samples of the waste from 
Valve Vault 17. One water sample from MH-2 also contained eight percent ethylene glycol. Soil 
sampling was conducted to determine the source and extent of the release (See Section 1.2.2). A 
temporary surface line was installed, and a replacement underground line was installed in 1989 as 
part of the process line upgrades. Since the affected areas were located near existing IHSS 
scheduled for investigation and remediation activities, no cleanup was initiated. Water and soil 
samples collected for several weeks after the release indicated that contamination levels (nitrates, 
chlorides and pH) decreased steadily after the broken line was bypassed. 

PAC 100-603, Bioassay Waste Spill 

On June 9,1989, OPWL P-1 was under excavation and replacement due to a break in the line 
(PAC 100-602). The excavated end of the broken line was temporarily capped with a plastic 
bag, and Building 123 process waste was rerouted to bypass the broken line. A pump used to 
reroute the waste failed and allowed the waste to overflow into the broken line. A portion of the 
waste leaked around the plastic bag and into the excavation. The release was confined to the 
excavation. 
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2.5 Ibs. ammonium hydroxide (concentration unknown). 

The release consisted of bioassay waste containing hydrochloric acid and nitric acid. The waste 
exhibited a pH of approximately one. The waste may also have contained urine, and up to a 
combined total of 1.5 gallons of ammonium thiocyanate, ammonium iodide and ammonium 
hydroxide. The estimated maximum volume of the spill was 30 gallons. The released material 
commingled with rainwater in the excavation. 

Potential flow from the excavation was contained with earthen berms. Approximately 100 gallons 
of rainwater contaminated by the spill were neutralized, pumped from the excavation, and 
transferred to the process system for treatment in Building 374. Samples were collected to 
evaluate the spread of contamination. Results indicated that contamination was restricted to the 
excavation within eight feet of Building 123. No further action has been initiated. 

PAC 100-61 1 ,  Building 123 Scrubber Solution Spill 

On November 7,1989, an inoperative pump in the Building 123 process waste transfer system 
caused the Building 123 Scrubbers 1 and 3 to overflow, spill scrubbing solution into a bermed 
area outside of the building and into three sump pits in Rooms 156, 157, and 158 (Figure 1-2). All 
of this solution was contained within secondary containment structures, and none of the solution 
was believed to have impacted the environment. The pits were pumped out and the concrete 
liners properly sealed. The transfer pump failure was determined to be the result of blockage 
caused by glass filtering wool. 

The scrubbing solution consisted primarily of water and was used to scrub acids and salts used 
in Building 123. Approximately 50 gallons were released to the bermed area, and several 
hundred gallons were contained in the three sump pits. Analysis indicated that the solution 
contained in the bermed area exhibited a pH of 1.6; the solution in the three pits indicated a pH of 
6.0. All spilled materials were contained and transferred into the Building 123 process waste 
transfer for eventual treatment at Building 374. 
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The local geologic setting includes an industrial area that has been gradually developed. The 
natural soils have been disturbed and replaced by fill during installation of the OPWLs and 
covered by pavement and structures including Building 123. The soils, fill, pavement, and 
structures are underlain by Rocky Flats Alluvium which averages about 38 feet in thickness and 
is composed of poorly to moderately sorted clay, silt, sand, and gravel. The Cretaceous 
Arapahoe Formation underlies the superficial material and is mainly claystone and silty claystone 
with sandstone bodies present. Groundwater exists below the site at a depth of approximately 
12-17 feet and flows in a generally eastward direction. 

2.0 RECENT INVESTIGATION 

Historical information detailed in Section 1.2 provided general indications of the types of 
compounds anticipated at each IHSS, and was used to develop a systematic sampling strategy 
for this investigation. The sampling rationale was based on historical data. Sample points were 
selected at biased locations and randomly at other areas. Preliminary sampling was restricted to 
soils underlying and surrounding Building 123. 

The following conditions were considered in the development of the sampling strategy: 

0 The operating history of Building 123 suggests that contaminants may have been 
released into the environment; 

0 The physical and chemical properties of the contaminants suggest a chronic presence if 
released into the environment; and 

0 Historical data indicated the presence of contaminants in quantities above the maximum 
background concentrations defined by Site Procedure 4-U50-REP-1006, Radiological 
Characterization of Bulk or Volume Materials and the Background Geochemical 
characterization Report (DOE 1993). 

The conceptual models of contaminant migration involve percolation downward through the 
vadose zone (generally less than 10 feet thick) to the water table. The groundwater flow in this 
area is predominantly to the northeast. Contaminants may volatilize or biodegrade before 
reaching the shallowest groundwater zone. Contaminant concentrations are also reduced by 
dispersion during migration through the porous Rocky Flats Alluvium. Paved portions of the 
Building 123 area provide an additional impedance to contaminant migration, as precipitation is 
diverted to the storm water drainage system instead of percolating through the ground surface 
(DOE 1992b). 

2.1 PLANNED INVESTIGATION 

The sampling event focused on the soils underlying and surrounding Building 123 as indicated in 
Table 2-1. Subsurface soils were proposed to be sampled to a total depth of six (6) feet as 
described in Section 2.3 as historical data indicated that the presence of contaminants below this 
depth is unlikely (DOE 1992b). 
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Forty-eight (48) locations were planned (Figure 2-1) in the area of the Building 123 slab: six (6) 
were to be collected immediately beneath the building slab at a depth of approximately one foot; 
twenty (20) were to be located underneath the building slab at a depth of approximately six feet; 
and twenty-two (22) were to be located in areas surrounding Building). Locations were 
determined with respect to underground OPWLs and paved and unpaved areas. The 
investigation focused on the following areas: 

e Unpaved areas along the east side of Building 123, to further characterize potential areas 

Underground OPWLs beneath and to the south of Building 123; 

Points at which the overhead waste process lines enter the subsurface at the south end 

of volatile organic constituent contamination; 

e 

e 

of the west wing of Building 123; 

e PACs; and 

Area of Concern 

Unpaved Areas 
OPWLs 

lines 

PACs 
Sumps, pump stations, 

Random sampling (west 
side) 

Underground Process waste 

junctions, elbows 

e Locations of process waste sumps, waste pumping stations, and OPWL junctions and 
elbows. 

Reason # of Depthhterval 
Samples 

Potential VOC contamination 3 6 feet 
Potential contamination 14 6 feet 
Potential contamination 3 1 foot 

Potential contamination 3 6 feet 
Potential contamination 10 6 feet 

3 1 foot 

Potential contamination 10 6 feet 

Sampling was planned at each location, which consisted of one VOC grab sample and the 
remaining samples were a composite of the entire core. Figure 2-1 indicates total planned depths 
of each core. Locations outside of Building 123 were planned to be sampled to a total depth of 
six (6) feet. Locations within the Building 123 perimeter near waste pumping stations, sumps, 
and junctions were planned to be sampled to a depth of six (6) feet, as building as-built drawings 
indicated that the pipelines exist at a maximum depth of five (5) feet, and leaks associated with 
underground lines characteristically migrate downward. All remaining locations were planned to be 
sampled immediately beneath the building slab (approximately one foot below slab surface) in 
areas near sumps and sites of historical spills to address potential migration of the process 
wastes through concrete. 
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Figure 2- I Planned Soil Sampling Locations 
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Sample depths were planned to be reached using a Geoprobe@ truck-mounted hydraulic ram in 
accordance with Site Procedure 5-21 000-ER-OPS-GT.39, Push Subsurface Soil Sampling. Soil 
cores were to be recovered continuously in two-foot increments using a 1 -inch diameter by 24- 
inch long stainless steel-lined California core barrel. Recovered soil was to be placed into a 
stainless steel bucket until the desired depthwas reached, at which time the soil was to be 
composited by hand using a stainless steel trowel. VOC samples were to be collected as grab 
samples and not composited. Cores were planned to be monitored in the field with a Flame 
Ionization Detector (FID) or a Photoionization Detector (PID) in accordance with Site Procedure 
5-21 000-OPS-F0.15, Photoionization Detectors and Flame Ionization Detectors for health and 
safety purposes. 

Locations beneath the building slab were planned to be sampled by coring through the slab with 
a hand-held, rotary-type concrete corer to access the underlying soils. The procedures used for 
coring are outlined in RF/RMRS-97-125.UN, Concrete Sampling and Analysis Plan to 
Characterize the Building 123 Slab. This plan was modified to describe sampling through the 
slab prior to sampling activities taking place. Resulting holes were to be properly back-filled with 
granular bentonite. 

A Radiological Control Technician (RCT) was to scan each sample with a Field Instrument for the 
Detection of Low Energy Radiation (FIDLER). Equipment was to be monitored for radiological 
contamination during sampling activities. All sampling equipment was planned to be 
decontaminated with an liquinox solution, and rinsed with deionized water, in accordance with 
Environmental Management Department (EMD) Operating Procedure 5-21 000-OPS-FO.03, 
General Equipment Decontamination, Section 5.3. I, Cleaning Steel or Metal Sampling Equipment 
Without Steam in the Field. All other sampling equipment was to include standard items such as 
chain of custody seals and forms, logbooks, etc. The cores were planned to be visibly inspected 
for signs of contaminant staining, then visually logged by the field geologist as per Site Procedure 
5-21 000-ER-OPS-GT.O1, Logging Alluvial and Bedrock Material. Additional samples were to be 
collected if cores exhibited visible evidence (staining, odors, etc.) of contamination at shallower 
depths. 

Three (3) field duplicates were to be collected to represent at least 5% of the sample batch to 
provide adequate information on sample variability, as defined in Guidance for Data Quality 
Objectives Process (EPA 1 994). 

Sample points were planned to be surveyed for location and elevation using geometridlocation 
survey equipment to ensure accuracy in data plotting (Appendix E). 

2.2 IMPLEMENTED INVESTIGATION 

Of the forty-eight soil sampling locations planned, thirty-four could not be drilled where initially 
located due to conflicts with utilities, process waste lines and offsets due to refusal (insubstantial 
retrieval, Le. voids and rocks). However, the revised sample locations were adequate to conduct 
the investigation, and viable information was obtained. Fourteen planned locations (9, 10, 11, 14, 
15, 16, 17, 24-2, 25-3, 37-15, 38-16, 39-17, 41-19 and 47-25) were relocated to keep RFETS 
procedure (1 -B37-HSP-12.08), which states a ten foot minimum distance kept between 
excavation work (sampling in this case) and process waste lines and/or utilities. Twenty planned 
locations (4, 5, 7, 8, 11, 12, 14, 16, 17, 18, 20,23-1,27-5,29-7, 30-8, 31 -9,33-11,35-13,42-20 
and 43-21) were offset to obtain adequate soils for analysis. Of these thirty-four locations, four 
locations (1 1, 14, 16 and 17), were first relocated due to utilities and then offset due to inadequate 
retrieval. 
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Six locations (23-1,24-2,27-5,29-7,30-8 and 31 -9) were initially planned to core at a total depth 
of one foot, but an adequate sample could not be obtained and depth was increased to six feet. 
Of these six locations, three planned locations situated around a cesium well in former Room 
1098 could not be drilled due to voids under the building slab in excess of six feet. However, the 
revised locations (29-7, 30-8 and 31 -9), werepositioned as close to the planned locations per 
GPR (ground penetrating radar) surveys. This enabled adequate sample to be retrieved within 
the proposed vicinity. 

One planned Location 42-20, revealed elevated fixed alpha readings at 780 dpm after the 
concrete core was pulled from the concrete slab to access underlying soils. An offset was 
performed due to refusal at two feet and revealed elevated fixed alpha readings at 240 dpm. 
Neither of the elevated readings exceeded suspension guidelines on the radiological work permit 
(RWP), geoprobing proceeded, adequate soils were obtained and it was determined after the 
alpha decayed (less than 48 hours) that a radon pocket was the cause of elevated readings. For 
all locations, original or offset, no elevated VOC (volatile organic compounds) were observed 
with a PID (photo ionization detector). 

2.3 INVESTIGATION RESULTS 

Each sample location was split into two continuous cores (first core: from ground surface to two 
feet below ground surface, second core: from two feet below ground surface to six feet below 
ground surface), and the cores were visually inspected and logged. Total depth at each location 
did not exceed six feet. For each coring location, the first two feet of soils were utilized to obtain a 
VOA (volatile organic analysis) sample. The unused portion of the sample was then placed into 
a stainless steel bowl. The second/final sample-core (from two feet below ground surface to six 
feet below ground surface) was composited into the stainless steel bowl and utilized for the 
remaining parameters (i.e., isotopics, gross alphdgross beta). 

Core recovery varied for each sample location due to the nature of the fill material and alluvium. 
Alluvial deposits and fill material consisted of sandy-silty clays, gravely to sandy clay with 
occasional iron stained sands and clays mixed within samples. The similar properties between 
the fill material and alluvium made interpretation between the two difficult. Asphalt fragments, 
sandstone pebbles, gravel lenses and rock fragments were noted for Locations 1, 3, 4, 6, 7, 10, 
11, 12, 13, 14, 15, 16, 17, and 21. (Note: for the previously mentioned locations, pre-drilling 
and/or coring through asphalt was required and the asphalt was removed out of the sample prior 
to compositing samples for analysis). Sandstone pebbles, gravel lenses, and fragments were 
noted in the fill material throughout the investigation area. Much of the core that was not 
recovered was probably loose, course material which tends to fall out of core barrels. Offsets 
were often a result of pushing a large rock greater than three inches in diameter and/or hitting 
refusal so that the core could not be pushed into the soils. When this occurred, locations were 
moved until substantial recovery could be utilized for analysis (Le., twenty locations from Section 
2.2). 

While coring the fill material, loose material often sloughed into the borehole between core runs. 
Usually this material was easy to identify due to its disrupted appearance. Loose gravel present 
in disrupted clays could also be in-place and required careful examination of the core. After the 
core was examined and logged in the field, samples were composited and utilized for analysis. 

Bedrock and groundwater (located on average at a depth of 10-1 5 feet) were not encountered 
throughout the investigation area due to the maximum coring depth of six feet. 
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Following is a description of the investigation and summary for each soil sampling location 
according to the drilling sequence. A map of the actual soil sampling locations/boreholes can be 
found in Attachment 1. At Location 1, the first core (from ground surface to four feet below) 
consisted of a one (1) inch coring barrel. It was determined at this location that the remaining 
locations would be sampled using a three (3) inch macro-coring barrel to obtain maximum retrieval 
and efficiency. Soils for Location 1 were light brown in color, sandy-silty clays with sandstone 
pebbles and rock fragments. Some iron staining clays were present. There were no elevated 
readings detected with an electra and/or PID. A total depth of 5.8 feet was cored. 

Locations 2 and 3 were similar in description. Soils were predominantly light brown in color, 
containing sandy-silty clays with sandstone pebbles and rock fragments. Some light gray and 
yellowish staining within the samples did exist. There were no odors and no elevated readings 
with an electra and/or PID. A total depth of 6 feet was cored for Locations 2 and 3. 

At Location 4, an offset had to be performed due to refusal at 4 feet (large rock). The offset was 
placed 1 foot east of the planned location. Adequate sample was retrieved and the coring was 
completed. Soils were light brown, sandy-silty clays with sandstone pebbles and rock 
fragments. There were no odors and no elevated readings with electra and/or PID. A total depth 
of 6 feet was cored at the offset. 

At Location 5, refusal was hit at approximately five feet. An offset was utilized one foot north of 
the planned location and re-coring was completed. Soils were light brown, sandy-silty clays with 
sandstone pebbles and rock fragments. There were no odors, no staining and no elevated 
readings detected with an electra and/or PID. A total depth of six feet was cored at the offset. 

Location 6 consisted of light brown sandy-silty clays with sandstone pebbles and rock 
fragments. Some iron staining sands and clays were mixed within the sample. There were no 
odors and no elevated readings with an electra and/or PID. A maximum depth of 5.8 feet was 
cored for this location. 

At Location 7, coring was completed at the planned location to a depth of six feet. When the soils 
were composited it was determined by the field geologist in conjunction with the sample team that 
inadequate soils were retrieved due to an abundant quantity of rock and fragments. An offset 
was performed one foot west of the planned location. Coring was completed and adequate 
sample was retrieved. Soils were light brown, sandy-silty clays with some sandstone pebbles 
and fragments. There were no odors, no staining and no elevated readings detected with an 
electra and/or PID. A total depth of six feet was cored at the offset. 

At Location 8, a second offset was needed due to refusal (coarse material at two feet) at the 
planned location and the first offset (one foot west of the planned location). The second offset 
(two feet west of the planned location) was completed and adequate retrieval was obtained for 
analysis. The completed core contained light brown, sandy-silty clays with sandstone pebbles 
and rock fragments. There were no odors, no staining and no elevated readings with an electra 
and/or PID. A total depth of 5.7 feet was cored at the second offset. 

Location 9 was moved approximately 12 feet north from its planned location due to underground 
utilities. The soils for this location were light brown, sandy-silty clays, some iron staining within 
the clays, sandstone pebbles, gravel lenses and fragments. There were no odors, no elevated 
readings with an electra and/or PID. A total depth of six feet was cored. 
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Location 10 was moved approximately 12 feet south from its planned location to keep RFETS 10 
foot minimum distance from process waste lines. The moved location was adequate for coring 
and viable information was obtained. The soils were light brown, sandy-silty clays with 
sandstone pebbles and fragments. There were no odors, no staining and no elevated readings 
with an electra and/or PID. The total core depth was 5.2 feet below ground surface. 

Location 1 1 first needed to be relocated to keep RFETS 10 foot minimum distance from process 
waste lines, then two offsets were needed due to refusal (coarse material at three feet) at the 
moved location and the first offset (one foot north of the planned location). The final offset (one 
foot south of the moved location) was completed and sufficient soils were collected for analysis. 
The soils at the final offset were light brown, sandy-silty clays with sandstone pebbles, gravel 
lenses and rock fragments. There were no odors, no staining and no elevated readings with an 
electra and/or PID. A total coring depth of five feet was obtained for the final offset. 

At Location 12, an offset was performed to obtain sufficient retrieval for analysis. Soils were light 
brown with gray staining, sandy-silty clays with pebbles and rock fragments. There were no 
odors and no elevated readings with an electra and/or PID. A total coring depth of 5.6 feet was 
completed. 

Sample Location 13 (within the 61 23 courtyard) was positioned on top of a sand/gravel fill 
(approximately 1.5 feet in depth). The fill was situated on a bed of asphalt (8 inches thick). The 
geoprobe was pushed to asphalt and with a new coring barrel re-entered into the “pilot” hole and 
pushed through the asphalt. When the soil was retrieved, the asphalt was separated out of the 
sample prior to preparing the composite. The soils for Location 13 were light brown, sandy-silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
staining and no elevated readings with an electra and/or PID. The total coring depth was five feet 
before refusal was encountered. 

Location 14 was first moved to keep RFETS 10 foot minimum distance from utilities, then an offset 
was performed a foot south of the moved location. At the moved location, refusal was reached at 
4 feet below ground surface, but sufficient sample was obtained for analysis. Soils were light 
brown sandy-silty clays with sandstone pebbles, gravel lenses and fragments with iron stained 
clays mixed within. There were no odors present and no elevated readings with an electra and/or 
PID. Total coring depth was four feet. 

Location 15 was first moved to keep RFETS 10 foot minimum distance from utilities and then 
cored. Sample consisted of soils that were light brown, sandy silty clays with sandstone 
pebbles, gravel lenses and rock fragments. No odors were present and no visible staining 
existed within the core. There were no elevated readings with an electra and/or PID. Total coring 
depth was 4.5 feet before refusal was encountered. 

Location 16 was first moved from its planned location to keep RFETS 10 foot minimum distance 
from utilities and then an offset was required due to refusal at three feet. The offset was 
positioned one foot east of the moved location. Soils from the offset were light brown, sandy- 
silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
visible staining and no elevated readings with an electra and/or PID. Total core depth at the 
offset was five feet. 

Location 17 was required to keep RFETS 10 foot minimum distance from utilities and two offsets 
were required to obtain sufficient sample. At the final offset, soils were light brown, sandy silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
apparent staining and no elevated readings with an electra and/or PID. Total core depth was 5.4 
feet prior to encountering refusal. 



FINAL PRE-REMEDIAL INVESTIGATION RFIRMRS-98-255.UN 
OF IHSS 121 AND 148 
DATA SUMMARY REPORT 

Location 18 was completed after an offset was utilized. The soils were light brown, sandy silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no odors, no 
apparent staining and no elevated readings with an electra and/or PID. Total core depth was six 
feet. 
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At Location 19, soils were light brown, sandy silty clays with sandstone pebbles, gravel lenses 
and rock fragments. There were no apparent odors or stains and no elevated readings with an 
electra and/or PID. The total coring depth was 5.7 feet. 

Location 20 was moved approximately 25 feet south of its planned location due to refusal 
(concrete walkway) below the B123 courtyard fill material. Fill material at Location 20 was 1.5 feet 
on top of ground surface. The fill material was placed within the courtyard after demolition of the 
building to create one plane from east to west wings. Once ground surface was reached, a clean 
core barrel was positioned into the "pilot" hole and coring was completed. Soils were light brown 
in color, moist sandy-silty clays with sandstone pebbles, gravel lenses and rock fragments. 
Within the coring sample were decomposing organics (roots and grass from trees and lawn which 
existed prior to demolition and fill placement). There were no odors or staining and no elevated 
readings with an electra and/or PID. The total coring depth was six feet. 

Similar to Location 20, Location 21 was cored after the fill material above ground surface was pre- 
drilled. The sample from Location 21 contained an abundance of gravel and rock fragment material. 
Adequate sample was obtained, but it was noted that a large amount of the core contained 
gravel. The soils within the core were light brown sandy silty clays with sandstone pebbles, 
gravel and rock fragments. There were no apparent odors or stains and no elevated readings 
with an electra and/or PID. Total coring depth was four feet. 

At Location 22, soils were light brown, sandy silty clays with sandstone pebbles, gravel lenses 
and rock fragments. There were no apparent odors or staining and no elevated readings with an 
electra and/or PID. Total coring depth was six feet below ground surface. 

The remaining sampling locations were situated on the Building 123 pad and concrete coring was 
necessary to access soils beneath the slab. Each concrete core was approximately eight inches 
in depth and three inches in diameter. 

At Location 23-1, an offset was needed due to refusal at the planned location. The offset was 
positioned 1 foot east of the planned location. Soils at the offset were light brown, sandy silty 
clays with sandstone pebbles, gravel lenses and rock fragments. There were no apparent odors 
or staining and no elevated readings with an electra and/or PID. Total coring depth at the offset 
was 5.6 feet. 

Locations 24-2, 25-3, 26-4 and 28-6 were all completed at the planned locations. Soils for the 
four locations were identical; light brown, sandy silty clays with sandstone pebbles, gravel 
lenses and rock fragments. There were no apparent odors or staining and no elevated readings 
with an electra and/or PID. Total coring depth for each location was six feet. 

At Location 27-5, a rock was pushed from one foot to three feet below ground surface. An offset 
was performed one foot east of the planned location. Soils from the offset were light brown, 
sandy silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors or staining and no elevated readings with an electra and/or PID. Total coring 
depth at the offset was five feet. 
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Locations 29-7, 30-8, and 31 -9 were planned around a cesium well in former Room 1098. Due to 
voids in excess of 6 feet, the sampling points were relocated to access sufficient soils for 
analysis. These three locations were positioned adjacent to the cesium well, as close as 
possible to the planned locations. All three locations had similar soil descriptions: soils were light 
brown with some iron stained sandy silty clays, sandstone pebbles, gravel lenses and rock 
fragments. There were no apparent odors and no elevated readings with an electra and/or PID. 
Total coring depth for each location was six feet. 

Location 32-10 contained soils that were light brown, sandy silty clays with sandstone pebbles, 
gravel lenses and rock fragments. There were no apparent odors or staining and no elevated 
readings with an electra and/or PID. Total coring depth at the offset was five feet. 

At Location 33-1 1, two offsets were performed. On the final offset (1.5 feet south of the planned 
location) adequate soils were obtained for analysis. Soils were light brown, moist clays with 
some iron stained sands, sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings with an electra and/or PID. Total coring depth was six 
feet. 

Location 34-1 2 contained light brown, moist clays with some iron stained sands, sandstone 
pebbles, gravel lenses and rock fragments. There were no apparent odors and no elevated 
readings with an electra and/or PID. Total coring depth was 5.4 feet. 

At Location 35-13, two offsets were performed due to voids at three to six feet at the planned 
location and first offset (two feet west of the planned location). The final offset was positioned 
three feet north and three feet west of the planned location. At the final offset, adequate soils 
were obtained for analysis. Soils were light brown, sandy silty clays with sandstone pebbles, 
gravel lenses and rock fragments. There were no apparent odors or staining and no elevated 
readings with an electra and/or PID. Total coring depth at the final offset was 5.10 feet. 

Location 36-14 was sampled at the planned location. Soils were light brown, moist clays with 
some iron stained sands, sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings with an electra and/or PID. Total coring depth was six 
feet. 

Locations 37-15,38-16 and 39-1 7 were relocated to keep RFETS 10 foot minimum distance from 
utilities and then cored. All three samples consisted of soils that were light brown with some iron 
stained sandy silty clays, sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings with an electra and/or PID. Total coring depth for each 
location was six feet. 

Locations 40-1 8 and 41 -1 9 were similar in description, except Location 41 -1 9 was relocated to 
keep RFETS 10 foot minimum distance from utilities. Soils for both locations consisted of soils that 
were light brown with some iron stained sandy silty clays, sandstone pebbles, gravel lenses 
and rock fragments. There were no apparent odors and no elevated readings with an electra 
and/or PID. Total coring depth for each location was six feet. 
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At Location 42-20, after the first two feet of soil was pulled from the ground, refusal was 
encountered. When the geoprobe was removed from the ground, the location was monitored and 
revealed fixed alpha readings detected at 780 dpm. The soils extracted, the geoprobe coring 
barrel and equipment did not have elevated readings contained within and/or on its surfaces. 
Soils were placed back into the hole and sampling was stopped per radiological operations 
instructions. It was discussed that the offset needed to complete this location would not be 
performed until the final day of sampling (three days later). When the offset was completed 
(located six inches north of the original location), it revealed elevated alpha readings at 240 dpm. 
Sampling continued until adequate sample was retrieved for analysis. When adequate soils 
were obtained for analysis, the alpha readings dropped down to background levels or below 
detection limit, The geoprobe equipment and composited soils in the stainless steel bowls did not 
have elevated readings on its surfaces. It was then determined that a radon pocket was the 
cause of the elevated readings. The soils utilized for analysis at the offset were light brown, 
sandy silty clays with sandstone pebbles, gravel lenses and rock fragments. There were no 
apparent odors and no elevated readings once samples were being prepared for jarring. Total 
depth at the offset was six feet. 

The soil descriptions for Locations 43-21,44-22,45-23,46-24,47-25 and 48-26 were identical, 
although an offset was needed for 43-21 and Location 47-25 was moved to keep RFETS 10 foot 
minimum distance from utilities. Soils at these locations were light brown, sandy silty clays with 
sandstone pebbles, gravel lenses and rock fragments. There were no apparent odors or staining 
and no elevated readings with an electra and/or PID. Total coring depth at these locations were 
six feet. 

3.0 QUALITY ASSURANCE/DATA USABILITY EVALUATION 

This section provides the preliminary results of Environmental Restoration Management's 
Procedure 2-G32-ER-ADM-08.02, Evaluation of ERM Data for Usability in Final Repotfs, 
hereafter referenced as the data usability procedure. The data usability procedure was 
implemented to determine the usability of analytical results generated from the subsuperficial soil 
sampling program implemented at Building 123. The analytical results will be used to score under 
building contamination at Building 123 relative to RFCA soil action levels. This score will be 
subsequently ranked (ER Ranking) in relation to other sites at the RFETS for remediation 
prioritization. The data evaluated by this procedure include subsurface soil samples analyzed for 
radionuclides, volatiles, and semi-volatiles that were cottected in support of the Soil Sampling and 
Analysis Plan to Characterize individual Hazardous Substance Sites (IHSS) 121 and 148 at 
Building 123, Revision 1, May 1998. 

This evaluation was conducted with preliminary analytical results available as of August 25, 
1998, therefore a complete data set was not evaluated. Deviations in performing data usability 
procedure consist of performing the procedure on data provided to RMRS by K-H Analytical 
Services Division in facsimile preliminary hardcopy format. Therefore, these data were not 
acquired from the Soil Water Database (SWD) as required in the data usability procedure and 
these data were neither verified nor validated. In addition, the data usability procedure was 
initiated without a complete data set (i.e., preliminary results were not available from all samples 
collected), therefore, completeness, and comparability could not be evaluated at this time. 
Precision, accuracy, and representativeness were evaluated as part of the data usability 
evaluation. 
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3.1 PRECISION, ACCURACY, REPRESENTATIVENESS, COMPLETENESS, AND 
COM PARABl LlTY (PARCC) 

3.1 .I Precision 

Precision is a quantitative measure of data quality that refers to the reproducibility or degree of 
agreement among replicate of duplicate measurements of a parameter. The closer the numerical 
values of the measurements are to each other, the lower the relative percent difference (RPD) and 
the greater the precision. The RPD for results of duplicate and replicate samples was tabulated 
according to matrix and analytical suites to compare for compliance with established DQOs. 

Use of soil sample field duplicates was the primary method of evaluation for overall precision for 
the Building 123 under building characterization program. One field duplicate collected for each 20 
real samples collected was the frequency requirement for the evaluation of precision. Forty-eight 
(48) real soil samples were collected in support of the Building 123 project (Attachment 1). Based 
on this number of samples, three duplicate samples were required to meet the duplicate sample 
collection frequency identified in the SAP. Three duplicate soil samples were collected from 
Locations BH-20, BH 30-8 and BH 40-18. 

For radionuclide analyses, the normalized absolute difference between the real sample and field 
duplicate is evaluated to determine if the results differ significantly when compared to their 
respective total propagated uncertainty. If the normalized absolute difference is greater than 1.96, 
results are qualified as estimated. Appendix G provides the results of the precision evaluation on 
radiochemical analyses. All values were below the 1.96 threshold and are therefore not qualified. 

Volatile and semi-volatile results were available from all three duplicate and associated real 
samples with the exception of volatile results at Location BH 20. The data quality objective for 
field duplicate samples for non-radionuclides is ~ 4 0 %  RPD for soils. RPDs were calculated for 
analytes with results above their respective detktion limits. Summary results are provided in 
Appendix H. 

Overall, the RPDs of less than or equal to 40% for VOC samples were based on analytical data 
available at the time of this evaluation. Duplicate results for Borehole 20 were not available when 
performing this evaluation resulting in only 66% overall precision compliance for VOC analyses. 

Duplicate and real sample results for two semi-VOA analyses were below the required detection 
limits for all analytes. RPDs could not be calculated for these two samples. However, 
qualitatively the sample results may be interpreted to represent precision. RPDs of 150% and 
122% for Phenanthrene and Pyrene respectively were calculated from Semi-VOA results from 
samples collected at Borehole 20. These results appear to represent hetrogeneity of the sample 
material. These exceedences resulted in only two of three duplicate samples meeting RPD 
thresholds for a 66% overall precision compliance of Semi-VOA analyses. Table 3-1 presents 
the overall precision compliance of the sampling program. 
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Curium- Soil 48 3 3 100% 
243/244 

P~-239/240 Soil 48 3 3 100% 
U-234/235 Soil 48 3 3 100% 

U-235 Soil 48 3 3 100% 
U-238 Soil 48 3 3 100% 

I I I V U L S '  
Semi-VOC SL I s 011s 1 48 3 2 66% 

1) VOC results were not available for Location BH 20 at the time of the evaluation. 
2) Semi-VOC results were below the detection limit for two samples, and therefore RPDs were 
not calculated. Precision was qualitatively attained for these two samples. 

3.1.2 Accuracy 

SAP vs. Actual Method Detection Limit Evaluation 

Accuracy is a quantitative measure of data quality that refers to the degree of difference between 
measured or calculated values and the true value of a parameter. The closer the measurement to 
the true value, the more accurate the measurement. The actual analytical method and detection 
limits were compared with the required analytical method detection limits for VOC, semi-VOCs, 
and Radiochemical methods. The results of the detection limit comparisons are provided in Table 
3-2. 

Radiochemical analytical methods were performed utilizing alpha spectroscopy methods as 
outlined in the K-H ASD Isotopic Determination by Alpha Spectrometry Module, RCOl-8.3. 
VOCs were determined by SW-846 Method 8260A, Volatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry (GC/MS): Capillary Column Technique. Semi-VOCs were 
determined by SW-846 Method 82708, Semi-volatile Organic Compounds by Gas 
Chromatography/Mass Spectrometry (GC/MS): Capillary Column Technique. The TCLP target 
analyte list was selected for both the VOC and Semi-VOC analyses. 



Volatile 
Organic 

Compounds 
Semi-volatile 

Organic 
Compounds 

Actual detection limits for alpha spectroscopy, VOCs and Semi-VOCs performed are acceptable 
for these data's intended use of scoring the under building contamination in relation to RFCA soil 
action levels and subsequent site ranking. 

3.1.3 Representativeness 

Representativeness is a qualitative characteristic of data quality defined by the degree to 
which the data absolutely and exactly represent the characteristics of a population. 
Reproducibility is accomplished by obtaining an adequate number of samples from 
appropriate spatial locations within the medium of interest. 

3.1.4 Completeness 

Completeness is a qualitative measure of data quality expressed as a percentage of validated 
or acceptable data obtained from a measurement system. A completeness goal of 90% was 
set for the Building 123 SAP. Real samples and QC samples are to be reviewed for data 
usability and achievement of internal DQO usability goals. Completeness could not be 
evaluated on the Building 123 data because only a partial data set was available at the time 
the usability evaluation was conducted. 

3.1.5 Comparability 

Comparability is a qualitative measure defined by the confidence with which one data set can 
be compared to another. Comparability is to be attained through consistent use of industry 
standards (e.g. SW- 846) and standard operating procedures, both in the field and in the 
laboratories. Comparability could not be evaluated at this time because only a partial data set 
was available. However, based on analytical results at the time of this evaluation, specific 
analytical methods were maintained for each analysis. 

Spectrometry Alpha Spec 

t PA 8260A tPA 8260A Not Specified 5 ug/kg 5 ug/kg 
CLP List (most (most 

analytes) analytes) 
tPA 82 70B EYA 82706 Not Specified 660 Wkg  660 ug/kg 

CLP List (most (most 
analytes) analytes) 
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The actual sample location depths were compared with those stated in the SAP and organized 
by area of concern. Deviations were identified and provided in Table 3-3 below. Justification 
for deviations are discussed and provided in Section 2.2. 

Unpaved Areas I Potential VOC I 3 I 0-6 feet I 8 I 0-6 feet I +5 Borings 
Contamination 

OPWLS Potential 14 0-6 feet 16  0-6 feet 
Contamination 

Underground Potential 3 0-1 foot 3 0-6 feet 
Process Waste Contamination 
Lines 
PACs Potential 3 0-6 feet 2 0-6 feet 

Contamination 
Sumps, pump Potential 10 0-6 feet 13 0-6 feet 
stations, Contamination 
junctions, 3 0-1 foot 
elbows 
Random Potential 10 6 feet 6 0-6 feet 
Sampling (West , Contamination , 

+2 Borings 

Sampled 
collected 

from 0-6 feet 
-1 Boring 

Sampled ~ 

collected 
from 0-6 feet 

-4Borings 1 
Side) I I I I I I 
It should be noted that boreholes originally intended to characterize the OPWLs and 
Underground Process Waste Lines could not be completed within the pipeline trench due to 
conflict with Site Procedure 1 -B37-HSP-12.08. This procedure required the relocation of the 
boring a minimum of 10 feet away from the pipeline and therefore sample results may not be 
representative of actual contaminant concentrations within the pipeline trench. It is assumed 
that the pipeline was constructed of bedding material, which has a higher permeability than 
natural soils at the site. Contaminants would preferentially migrate within the bedding material 
to low points or to the manhole excavation. Borings completed 10 feet away from the 
excavation may not encounter contamination originating from the pipeline. 

3.2 EQUIPMENT RINSATE BLANK EVALUATION 

Equipment rinsate samples associated with the real samples must also be evaluated to determine 
if accuracy was affected (biased toward false positives) by cross-contamination during sampling 
or shipment. Results for alpha spectrometry, volatile and semi-volatile organic compounds from 
three equipment blanks (RINs: 98A5067, 98A5178, and 98A5145) were available at the time of 
this evaluation. 

Radionuclide Equipment Rinsate Blank Results - Results for all three rinsate blank samples 
indicated that 241Am, 239/240Pu, 233/234U, 235U, 238U, and 238U were all below their 
respective RDLs. Qualifiers were not available for these data at the time of this evaluation. 
Therefore, at this time, it appears no radionuclides were detected in rinsate samples. 
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VOC Equipment Rinsate Blank Results - Acetone was detected at 7.23 ug/L in the 
equipment rinsate sample collected for RIN 98A5178. Acetone is a common laboratory 
contaminant. The EPA states that positive sample results should be reported unless the 
concentration of the compound in the sample is less than or equal to 10 times (lox) the amount in 
any blank for the common volatile laboratory contaminants (methylene chloride, acetone, and 2- 
butonone), or five times (5x1 the amount of other volatile compounds. Based on this guidance, 
sample results for acetone in RIN 98A5178 less than 72.3 ug/l may be qualified by elevating the 
quantitation limit to the concentration found in the sample. Samples analyzed for acetone under 
other RlNs exceed acetone results in RIN 98A5178 and would be used to score the Site. 
However, raising the quantitation limit for acetone results in RIN 98A5178 would have no effect 
on the outcome of the scoring, and therefore was not conducted. All results were treated as 
detects. 
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Semi-VOC Equipment Rinsate Blank Results - Phenol, Diethylphalate, Di-n-butylphthalate, 
bis (2-Ethylhexyl) phthalate were detected in equipment blanks. Diethylphalate, Di-n- 
butylphthalate, bis (2-Ethylhexyl) phthalate are known to be common laboratory contaminants. 
Positive sample results are to be reported unless the concentration of the compound in the 
sample is less than or equal to 10 times the amount in any blank for common phthalate 
contaminants, or 5 times the amount for other compounds. 

Phenol was detected in three soil samples at 49.0, 50.59, and 64 ug/L. Sample results are 
greater than five times the blank results for all real samples and therefore, the results remain as 
positive sample results. Maximum concentrations of Diethylphalate, Di-n-butylphthalate, and bis 
(2-Ethylhexyl) phthalate in soil samples also exceeded ten times the concentrations in blanks and 
therefore would remain as positive sample results. Qualifying results less than ten times the 
concentration in blanks would not impact the scoring of the Building 123 site because only the 
maximum result is used for scoring. Therefore soil samples with phthalate results below ten times 
the concentration in blanks were not qualified and treated as detects. Table 3-4 presents 
equipment rinsate results. 

Table 3-4 Equipment Rinsate Sample Results 

Semi-VOCs 
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CAS No. 

14596- 1 0-2 

10-12-8 

7440-6 1 - 1 
1 1-08-5 
1 i -08-5 

151 17-96-1 
11-10-9 

4.0 CONCLUSION 

RIN 

98A5145-002 
98A5145-002 
98A5145-004 
98~5178-005 
98A5080-005 
98A5178-008 
98A5110-002 
98A5110-007 
98A5080-005 

Preliminary results indicate that DQOs specific to the original work plans were met with respect 
to accuracy, and precision with the exception of accuracy for semi-volatile compounds. 
Fundamental quality controls on the radiochemistry and organic compound analyses have 
produced data which appear to be adequate to allow use within the context of their 
representative three-dimensional locations, and with respect to current RFCA action levels 
(Tier I or 11). However, borings designed to characterize the OPWLs and Underground 
Process Waste Lines were not constructed within the pipeline trench and therefore sample 
results do not represent the condition of the pipelines but may be used to characterize under 
building contamination, unpaved areas and random areas west of Building 123. 

5.0 RESULTS 

The following tables represent the maximum activities detected for all Radionuclides, VOCs, 
Semi-VOCs, Metals and Nitrates samplednd analyzed from the Building 123 area. These 
values will be utilized by Environmental Restoration for the ranking/evaluation of the UBC at 
Building 123. 

Tables with complete analytical results from subsurface soils at Building 123 can be found in 
Appendix A through E of this document. 

Table 5-1 Radionuclides - Maximum Activities Detected 
Analyte I 

~ Americium-241 
@rium-243/244 
~Plutonium-239/240 
~Ptutonium-242 
Uranium-232 
Uranium-233/234 
Uranium-235 
Uranium-238 

NA - Qualifier not available 

- 
Location 

22 
22 

24-2 
46-24 

- 

6 
42-20 

12 
17 
6 - 

Sample Results 
Depth (ft) I (DCi ln )  . _ ,  .. -, 

0-6 I 9.87E-02 
0-6 
0-6 
0-6 

0-5.8 
0-6 

0-5.6 
0-5.4 
0-5.8 

4.62E-01 
2.13E-01 

5.67E-02 

1.98E-01 
7.94-01 

2.39E+00 

1.23E+00 

1.31 E+OO 

- 
hal i f ie i  

J 

NA 

NA 

NA 
J 

NA 
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Table 5-2 Volatile Organic Compounds - Maximum Concentration 
Detected 

Analyte 

Methylene chloride 
Acetone 
Carbon disulfide 
Chloroform 
2-Butanone 
Carbon tetrachloride 
Trichloroethene 
4-Methyl-2-pentanone 
Tetrachloroethene 
Toluene 
Ethylbenzene 
Xylene (total) 
m,p-Xylenes 
o-Xylene 
Naphthalene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,1,2- 
Trichlorotrifluorethane 

CAS No. 

75-09-2 
67-64-1 
75-1 5-0 
67-66-3 
78-93-3 
56-23-5 
79-01 -6 
108-1 0-1 
127-1 8-4 
108-88-3 

100.5-1.51-4 
1330-20-7 
13-302-07 
95-47-6 
91 -20-3 
87-61 -6 
120-82-1 
95-63-6 
76- 1 3- 1 

R I N  

98A5110-003.003 
98A5110-010.003 
98A5178-004.003 
98A5178-005.003 
98A5110-003.003 
98A5110-003.003 
98A5163-010.003 
98A5178-005.003 
98A5110-002.003 
98A5110-003.003 
98A5110-003.003 
98A5163-007.003 
98A5163-007.003 
98A5163-007.003 
98A5110-003.003 
98A5110-003.003 
98A5110-003.003 
98A5178-005.003 
98A5110-003.003 

3orehole 

13 
20 

45-23 
46-24 

13 
13 

40-1 8 
46-24 
12 
13 
13 

37-1 5 
37-1 5 
37-1 5 

13 
13 
13 

13 
46-24 

- 

Sample 
Depth (ft) 

0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1 -5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1.5 
0.5-1 -5 
0.5-1.5 
0.5-1.5 

Results 
(ug/Kg) 
34. 
86.24 
4.93 
2.47 
72. 
11. 
5.23 
2.16 
5. 
5. 
1. 
8.86 
5.92 
2.58 
16. 
7. 
6. 
6.01 
1. 

- 
2ualifier 

6 

J 
J 

J 
J 
J 
J 

J - 
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Table 5-3 Semi-Volatile 

I Analyte 
Organic Co, 
CAS No. 

Phenol 
2-Chlorophenol 
Benzoic Acid 
Naphthalene 
4-Chloro-3-methyl phenol 
2-Methylnaphthalene 
Acenaphthene 
4-Nitrophenol 
Dibenzofuran 
Diethylphthalate 
Fluorene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzo(a)anthracene 
C hyrsene 
bis(2-Ethylhexy1)phthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a, h)anthracene 
Benzo(g,h,i)perylene 

108-95-2 
95-57-8 
65-85-0 
91 -20-3 
59-50-7 
91 -57-6 
83-32-9 
100-02-7 
132-64-9 
84-66-2 
86-73-7 
87-86-5 
85-01 -8 
120-1 2-7 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
56-55-3 
21 8-01 -9 
1 17-81 -7 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
1 91 -24-2 

lounds - Maximum Concentration Detected 
RIN 

51 45-009.004 
51 45-009.004 
51 63-003.004 
51 10-008.004 
5145-009.004 
51 10-006.004 
51 10-006.004 
5163-004.004 
51 10-008.004 
5067-001.004 
51 10-008.004 
51 45-007.004 
51 10-006.004 
51 10-008.004 
5067-001.004 
51 10-006.004 
51 10-006.004 
51 63-004.004 
51 10-006.004 
51 10-006.004 
5145-004.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 
51 10-006.004 

- 
3orehole - 

29-7 
29-7 
33-1 1 

18 

16 
16 

34-12 
18 
1 

18 
27-5 
16 
18 
1 

16 
16 

16 
16 

16 
16 
16 
16 
16 
16 

29-7 

34-12 

24-2 

- 

Sample 
Depth (ft) 

0-6 
0-6 
0-6 
0-6 
0-6 
0-5 
0-5 

0-5.4 
0-6 

0-5.8 
0-6 
0-5 
0-5 
0-6 

0-5.8 
0-5 
0-5 

0-5.4 
0-5 
0-5 
0-6 
0-5 
0-5 
0-5 
0-5 
0-5 
0-5 

Results 
(uglKg) 

65. 
68. 
236.75 
230. 
58. 
280. 
340. 
196.19 
140. 
38. 
280. 
36. 

1,500. 
470. 
55. 

1,500. 
1,300. 

37.62 
570. 
660. 
350. 
670. 
520. 
760. 
500. 
300. 
550. 

)ualifiei 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 

J 

J 

J 
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Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Uranium 
Vanadium 
Zinc 

I Analyte 

. 
Analyte CAS No. R I N  Borehole Sample Result Qualifier 

Depth (ft) (ug/Kg) 

Nitrate/Nitrite as N 1-005 98A5163-002.005 32-10 0-5 66.6 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 . 
7440-39-3 
7440-41 -7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-93-2 
7439-95-4 
7439-96-5 
7439-97-6 
7439-98-7 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-24-6 
7440-28-0 
7440-31 -5 
7440-62-2 
7440-62-2 
7440-66-6 

RIN 

98A5080-001.002 
98A5178-008.002 
98A5178-008.002 
98A5 1 10-007.002 
98A5163-001.002 
98A5178-004.002 
98A5110-006.002 
98A5178-008.002 
98A5163-004.002 
98A5178-005.002 
98A5178-006.002 
98A5178-006.002 
98A5178-007.002 
98A5110-008.002 
98A5145-005.002 
98A5163-003.002 
98A5178-005.002 
98A5178-006.002 
98A5178-005.002 
98A5178-008.002 
98A5163-007.002 
98A5178-006.002 
98A5110-008.002 
98A5163-003.002 
98A5178-006.002 
98A5110-010.002 
98A5110-010.002 
98A5178-005.002 

Table 5-5 Nitrates - Maximum Concentration Detected 

3orehole 

2 
42-20 
42-20 

17 
31-9 
45-23 

16 
42-20 
34-12 
46-24 
47-25 
47-25 
48-26 

18 
25-3 
33-1 1 
46-24 
47-25 
46-24 
42-20 
37-1 5 
47-25 

18 
33-1 1 
47-25 

20 
20 

46-24 

Sample 
Depth (ft) 

0- 6 
0-6 
0-6 

0-5.4 
0-6 
0-6 
0-5 
0-6 

0-5.4 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 

Results 

22,700. 
(mg/Kg) 

6.7 
14. 

102. 
1.7 
1.2 

36. 
21.1 
19.3 

21,800. 
122. 
14.4 

3,250. 
234. 

.49 
8.2 
18.5 

2,160. 
.94 
1.8 

9,750. 
49.3 
1. 

3.1 
1.3 
54.6 
46.9 

22,500. 

I ua I if ie I 
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APPENDIX E 
Building 123 Subsurface Soils 

Nitrate Results 

1 10-5.8 

2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23-1 
24-2 
25-3 
26-4 
27-5 
28-6 
29-7 
30-8 
31 -9 
32-1 0 
33-1 1 
34-1 2 
35-1 3 
36-14 
37-1 5 
38-1 6 
39-1 7 
40-1 8 
41-19 
42-20 
43-21 
44-22 
45-23 
46-24 
47-25 
48-26 

0-6 
0-6 
0-6 
0-6 
0-5.8 
0-6 
0-5.7 
0-6 
0-5.2 
0-5 
0-5.6 
0-5 
0-4 
0-4.5 
0-5 
0-5.4 
0-6 
0-5.7 
0-6 
0-4 
0-6 
0-5.6 
0-6 
0-6 
0-6 
0-5 
0-6 
0-6 
0-6 
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0-5 
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0-5.4 
0-5.1 
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0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 
0-6 

98A5080-001.009 
98A5080-002,009 
98A5080-003.009 
98A5080-004.009 
98A5080-005.009 
98A5080-006,009 
98A5080-007.009 
98A5080-008.009 
98A5080-009.009 
98A5110-001.005 
98A5110-002.005 
98A5110-003,005 
98A5110-004.005 
98A5110-005.005 
98A5110-006.005 
98A5110-007.005 
98A5110-008,005 
98A5110-009,005 
98A5110-010.005 
98A5145-001.005 
98A5145-002,005 
98A5145-003.005 
98A5145-004,005 
98A5145-005.005 
98A5 145-006.005 
98A5 1 45-007.005 
98A5145-008,005 
98A5145-009.005 
98A5145-010.005 
98A5163-001.005 
98A5163-002.005 
98A5163-003,005 
98A5163-004,005 
98A5163-005.005 
98A5163-006.005 
98A5163-007,005 
98A5163-008.005 
98A5163-009.005 
98A5163-010.005 
98A5178-001.005 
98A5178-008.005 
98A5178-002.005 
98A5178-003.005 
98A5 1 78-004.005 
98A5178-005.005 
98A5178-006.005 
98A5178-007,005 

NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
Nitate/Nitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 
NitatelNitrite as N 

1 
28 
1 
1 1  
1 
41 
54 
1 
13 
1 

1 
1 2  
1 
1 04 
3 17 
1 4 9  

1 95 
1 78 
1 
1 2  
1 4  
2 2  
1 6  
3 8  
7 9  
5 3  
3 9  
2 7  

16 2 
8 98 

66 6 
3 3  
7 8  
6 2  
3 7  

4 5  
1 9  
2 98 
2 39 

1 1  5 

IO. 

39 6 
15 9 

52 9 
24 4 
14 5 
38 8 

1 56 

U 
B 
U 
B 
U 
B 

U 
B 
U 
U 

U 

U 

E-I 
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Coordinate Listing (State Plane) 
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46-24 
47-25 
48-26 

749062.5 2081 721.4 
749096.1 2081728.2 
7491 31.7 2081738.5 
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Radionuclide Precision Evaluation Results 
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@$319;314 1 Common Data Qualifiers 

Qualifier 

A 

B 

Description 

This  annotation is utilized to indicate that a TIC is a suspected aldol- 
condensation product formed during sample processing and caution should 
he applied in interpreting these results. 

T h i s  qualiticr IS used when the analyte IS found in the  associated blank and 
in the sninplc. I t  indicatrs possible o r  probable blank contamination and 
warns the data user to use caution when applying the results of  this 
analyte 

Below Quantitation Limit (BQL)  indicates the compound was not detected 
in the sample above  the practical quantitation limit. BQL I 

E 

1 

M D L  

N D  

Indicates that a pesticide identification has heen confirmed utilizing GClhlS 

Indicates t h e  sample extract was diluted by the factor listed due to the 
sample matrix and/or concentration levels 
practical quantitation limits for the particular sample are therefore 
increased by this dilution factor. 

All method detection limits o r  

Indicates that the concentration of  the specific compound exceeded the 
calibration range of  the instrument for that particular analysis. 

Indicates an estimated value. T h i s  is used either when estimating a 
concentration for  TICS o r  when mass spectral data indicate the presence of 
a cornpound that meets the identification criteria hut the result is less than 
the sample quantitation limit. 

T h e  Method Detection Limit (MDL) is defined a s  the minimum 
concentration o f  a substance that can  b e  measured and reported with 99 
percent confidence that the anslyte concentration I S  g r a t e r  than zero.  

Indicares h e  compound o r  analyte was nor detected in the sample above  
tlie method detection limit or the practical quantitation limit f o r  the 
panicular analysis. 

The PraLtical Quanritation Limir {PQL) is the lowest level that can b e  
reliably achwved Lithin specified limits of precision and accuracy durmg 
routine operating conditions 

Indicater the compound was analyzed for,  but was not detected in,  the 
\ample ah(wc die applicable quantitation limit 
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ACRONYMS 

AHA . . . . . . .  Activity Hazard Analysis 
ANSI . . . . . .  American National Standards Institute 
APO . . . . . . .  Analytical Projects Office 
Ba . . . . . . . .  barium 
C 0 Cs . . . . .  contaminants of concern 
Cf . . . . . . . . .  californium 
CDPHE . . . .  Colorado Department of Public Health and the Environment 
DQO . . . . . .  Data Quality Objective 
DOE . . . . . .  U.S. Department of Energy 
dpm . . . . . . .  disintegrations per minute 
EPA . . . . . . .  U.S. Environmental Protection Agency 
GPR . . . . . . .  Ground-Penetrating Radar 
Gd . . . . . . . .  gadolinium 
H-3..  . . . . . .  tritium 
HASP . . . . . .  Health and Safety Plan 
HTO . . . . . .  tritium oxide 
LLW . . . . . . .  low-level waste 
MDA . . . . . . .  minimum detectable activity 
Ni . . . . . . . . .  nickel 
NlST . . . . . .  National Institute of Standards and Technology 
OPWL . . . . .  Original Process Waste Line 
PAM . . . . . . .  Proposed Action Memorandum 
Pb lead 
PPE . . . . . . .  personal protective equipment 
PRE . . . . . . .  Property Release Evaluation 
QA/QC . . . .  Quality Assurance/Quality Control 
QAPD . . . . .  Quality Assurance Program Description 
RCRA . . . . .  Resource Conservation and Recovery Act 
RCT . . . . . . .  Radiological Control Technician 
RFCA . . . . . .  Rocky Flats Cleanup Agreement 
RFETS . . . . .  Rocky Flats Environmental Technology Site 
RMMA . . . . .  Radioactive Materials Management Area 
RMRS . . . . .  Rocky Mountain Remediation Services 
RWP . . . . . .  Radiological Work Permit 
SAA . . . . . . .  Satellite Accumulation Area 
SOPS . . . . .  Standard Operating Procedures 
SAP . . . . . . .  Sampling and Analysis Plan 
Sr . . . . . . . . .  strontium 
TLD . . . . . . .  thermoluminescent dosimeter 
UCL . . . . . . .  Upper Confidence Limit 

0 
. . . . . . . .  
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LIST OF APPLICABLE STANDARD OPERATING PROCEDURES (SOPS) 

Identification Number Procedure Title 

4-ROl-03.02 

1 -P21 -HSP-18.04 ' Control of Radioactive Sources 

Radiological Requirements for Unrestricted Release 

4-U50-REP-1006 Radiological Characterization of Bulk or Volume Materials 

Radiological Evaluation for Unrestricted Release of 
PropertyMaste 

Radioactive Material Transfer and Unrestricted Release of 
Property and Waste . 

5-21 000-OPS-FO.03 General Equipment Decontamination, Section 5.3.1, 
Cleaning Steel or Metal Sampling Equipment Without Steam 
in the Field 

OPS-DI R-006 Safety Requirements for Work Involving Penetration of 
Walls, Floors Ceilings, and Concrete, Asphalt, or Masonty 
Pads 

Use of Field Logbooks and Forms 

RM-06.04 Administrative Record Document Identification and Control 

5-21 000-OPS-F0.10 Receiving, Labeling, and Handling Environmental 
Containers 

5-21 000-OPS-F0.13 Containerization, Preserving, Handling, and Shipping of Soil 
and Water Samples, Volume 1 
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CONCRETE SAMPLING AND ANALYSIS PLAN 
TO CHARACTERIZE 

THE BUILDING 123 SLAB 

1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this document is to provide a Sampling and Analysis (SAP) for the radiological 
characterization of the Building 123 concrete slab, pursuant to the Proposed Action Memorandum 
(PAM) for the Decommissioning of Building 123 (RMRS 1997a). 

The objective of the SAP is to define specific data needs, sampling and analysis requirements, 
data handling procedures, and associated project QNQC requirements to demonstrate that 
residual radioactive materials existing in the Building 123 slab are below levels appropriate for 
unrestricted release with respect to 4-U50-REP-1006 Radiological Characterization of Bulk or 
Volume Materials. If necessary, areas will be decontaminated, managed as radioactive material, 
or released in a restricted manner. The SAP defines activities that will occur in conjunction with 
efforts outlined in the Close-out Radiological Survey Plan for the Building 123 Cluster (RMRS, 
1997b). All work will be performed in accordance with the RMRS Quality Assurance Program 
Description(QAPD)(RMRS 1997c). 

1.2 Background 

1.2.1 Physical Description 

Building 123 is located on Central Avenue between Third and Fourth Streets at the Rocky Flats 
Environmental Technology Site (RFETS, Figure 1.1). Building 123 was erected in 1953 with 
additions completed in 1968, 1972 and 1989. The 75-room facility covers approximately 19,000 
square feet and is constructed of mostly concrete with an asphalt roof. The floor slab is 
composed of poured-in-place, reinforced concrete, six to eight inches thick, with a barrier on a 
gravel base (RMRS 1997d). 

1.2.1.1 Source Pits 

Cylindrical, concrete lined pits were installed during the original construction for the storage of 
radioactive sources for dosimetry. Three different types of pits were constructed as described 
below and indicated in Figure 1.2: 

1. Type A: approximately 18' deep x 1 9  diameter 
2. Type B: 1 6  deep x 12" diameter 
3. Type D: 8" deep x 6" diameter 

1.2.1 -2 Floor Drains 

Floor drains were installed to divert liquid process waste through OPWL P-2 to Building 374 for 
treatment (Figure 1.2). 

1.2.1.3 Secondary Containment Sumps/Access Pits 

Interconnected, secondary containment sumpdaccess pits for the process waste lines were 0 
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Figure 1.2 Locations of Abandoned Floor Drains and Pits in Building 123 
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installed in Rooms 156,157, and 158 during the 1972 west wing addition (see Figure 1.2). 

Dimensions of the sumps are described below: 

1. Room 156: 4’ x 4’ x 4’-2” deep 
2. Room 157: 4’ x 6’ x 5’ deep 
3. Room 158: 4’ x 4’ x 5’-3 deep 

Process waste exits the building from the sump in Room 158 through underground pipe P-1 to 
Valve Vault 18. The floor of all three sumps is 4” thick and the walls are 8 reinforced concrete. 
The sumps were coated with epoxy paint in approximately 1992. 

1.2.1.4 Process Waste Pump Sumps 

Three concrete sumps were installed in 1974 to house process waste pumps as part of the 
overhead process waste system. Two sumps were installed in the Building 123 courtyard and 
one sumps was installed in Room 124. Dimensions of the sumps are described below: 

1. Waste Pumping Station P-5 (outside Room 125): approximately 4’ x 3’ x 2‘ deep 
2. Waste Pumping Station P-6 (outside Room 1 12): approximately 4’ x 3’ x 2’ deep 
3. Waste Pumping Station P-1 (Room 124): 1’-11” x 1’4” x 11” deep. 

The floor of the sumps is 6” thick and the walls are 4” reinforced concrete. Each of the sumps are 
overlain by a quarter-inch-thick steel cover. 

1.2.2 Building Operating History 

Analytical laboratory, dosimetry and instrument calibration activities have been conducted in 
Building 123 since construction in 1953. Building 123 once housed medical research, generating 
approximately 95 percent of the building waste, until such operations were relocated to Building 
122. The remaining five percent was generated through repair and calibration of radiation 
detection instruments and process of thermoluminescent dosimeters (TLDs) and film badges. 

Analytical laboratory procedures involved the digestion of samples to purify and concentrate the 
radiological constituents. Sample preparation operations generated the bulk of the building 
waste. Combustibles, rubber gloves, and broken glass generated in the Radioactive Materials 
Management Areas (RMMAs) were placed in Satellite Accumulation Areas (SAAs) for eventual 
handling as low level waste (LLW). Various sample waste and rinse solutions were washed 
down the process drain for subsequent treatment in Building 774 (8uilding 374 after 1983). 
Various isotopes of plutonium (Pu), americium (Am), uranium (U), and curium (Cm) were handled 
in Building 123. 

1.2.2.1 Source Pits 

0 

Source pits were used to store radioactive sources for dosimetry activities. Prior to 1966 a spill cf 
cesium-contaminated liquid occurred in the vicinity of one of the Type A pits in Room 109C. The 
pits were abandoned and filled with concrete in approximately 1970, just prior to construction of 
the west wing. No further action was initiated to address consequences of the spill. 

1.2.2.2 Floor Drains 

Floor drains concentrated in the north central area of Building 123 (Figure 1.2) directed liquid 
process wastes to the process waste system. Most ot the drains fed to process waste pumps 0 
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Removable I Total 

1 Room Number I Alpha 1 Beta 1 Alpha I BetdGamma 

l 105 Spike and I <18 I <205 I 460 1 124,200 
1 Electroplating Prep. 

109 Office I <18 1 4 0 5  1 ~ 6 0  1 9,072 

123AHall to ExitLockers 1 <I8 1 <205 I 460 I 7,920 

t 

I 106 Office I c18 1 c205 I ~ 6 0  1 1,101 

which pumped the wastes into the overhead process waste lines and eventually to underground 
line P-2. Other drains fed directly to P-2. When P-2 was properly abandoned in 1982, the floor 
drains were filled to the slab surface with concrete. 

1.2.2.3 Secondary Containment Sumps/Access Pits 

The secondary containment sumpdaccess pits in Rooms 156,157, and 158 served as the final 
junction of process wastes before the wastes exit the building through underground line P-1 . The 
pits are currently active and will be utilized until RCRA closure of the overhead process waste 
lines and active underground line P-1 has been completed. 

1.2.1.4 Process Waste Pump Sumps 

Sumps were installed to house process waste pumps which directed liquid process waste to line 
P-2. The pumps were decommissioned in 1974 and removed from the sumps, which are currently 
empty. 

2.0 CONTAMINANTS OF CONCERN (COCs) 

During the past forty-four years, building operations (primarily analytical laboratory operations) 
may have contributed, in varying degrees, to the deposition of radioactive contamination within 
the building. The presence of radioactive contamination above the unrestricted release criteria 
defined in 4-ROl-03.02, Radiological Requirements for Unrestricted Release was confirmed in 
Rooms 105, 106, 109 and 123A (Table 2.0) during reconnaissance-level characterization surveys 

Table 2.0 Summary of Radiological Survey Results above Unrestricted Release Limits 
(in dpW100 cM)a 

. 

e 

a The Unrestricted Release Limit for beta/gamma emitters is 1000 dpdcm2 (removable). 

of the building. The potential for undetected residual radioactivity in excess of the release criteria 
varies throughout the building. Interviews with site employees indicated that a cesium spill 
occurred in Room 109, and undocumented thorium research was performed in Room 105. Scoping 
surveys conducted in May through July 1997 revealed elevated levels of radioactivity in both 
areas. The isotopic composition of the detected radioactivity was confirmed in a series of in-situ 
gamma spectroscopic measurements performed in August 1997. Based on the history of the 
building, most of the contamination was determined to be Thorium-232. Locations in Room 109 
were determined to contain Cesium-137. 0 
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The following contaminants have been identified for Building 123: 

Pu-242, Pu-239, U-232, U-234, U-238, Am-241 and Cm-244; radioactive tracers used during 
bioassay analysis. 

Cs-137, spill, Room 109, confirmed via in-situ gamma spectroscopy. 

Th-232 and associated decay products, research and development Room 105, confirmed via 
in-situ gamma spectroscopy. 

The following isotopes mentioned in the Reconnaissance Level Characterization Report for 
Building 123 have been ruled out as potential contaminants of concern: 

H-3, in the form of HTO in concentrations up to 1000 dpm/ml used as a standard for liquid 
scintillation analysis. A review of the Historical Release Report for the Rocky Flats Plant, 
(DOE 1992) and interviews with past building occupants failed to identify spills or releases 
involving tritium. If an undocumented spill had occurred, it is highly unlikely that residual tritium 
contamination would exceed the release criteria because the process of evaporation and 
relatively short half-life would limit the resulting contamination levels. 

H-3, in gaseous form is not expected to result in surface contamination. 

Ni-63, Sr-90, Ba-133, Gd-148 , Pb-210 and Cf-250 in the form of electroplated and sealed 
check sources. The integrity of electroplated and sealed sources are verified semi-annually in 
accordance with HSP 1-P21 -HSP-18.04 Control of Radioactive Sources and are not 
expected to result in radioactivity contamination of the building. 

0 

0 
3.0 DATA QUALITY OBJECTlVES 

EPA has established a process to direct Superfund decision-making as the basis for developing 
DQOs. DQOs are designed to ensure that the type, quantity, and quality of environmental data 
used in decision making are appropriate for the intended application. The data must also facilitate 
appropriate remedial measures for mitigating risk. Data requirements to support this project were 
developed and are implemented in the project using criteria established in Guidance for the Data 
Quality Objective Process, QNG-4 (EPA 1994). 

The DQO process contains seven sequential steps which are rationalized below. 

1. State the Problem 

The problem is the uncertainty of the presence or absence of radioactive constituents in Building 
123 concrete slab. The purpose of the SAP is to collect field data to identify and delineate the 
extent of any radioactive contamination to support unrestricted release of the building slab. 
Primary COGS are defined in Section 2.0. 

2. Identify the Decision 

The decision is to characterize the building slab and determine if all, none, or parts of the slab 
meet unrestricted release criteria defined in Step 3. All materials that do not meet the unrestricted 
release criteria, including concrete and associated rebar, conduit, and piping materials will be 
managed as radioactive waste. 
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U233 lsotopics by Alpha Module RCOl -B 
Spectroscopy 

U234 lsotopics by Alpha Module RCO1 -B 
Spectroscopy 

U235 lsotopics by Alpha Module RCOl-B 
Spectroscopy 

U238 lsotopics by Alpha Module RCO1 -B 
Spectroscopy 

Pu239 lsotopics by Alpha Module RCO1-B 
Spectroscopy 

Pu240 lsotopics by Alpha Module RCO1-B 
Spectroscopy 

Th228, Th230, lsotopics by Gamma a 
Csl37 Spectroscopy 

3. Identify the Inputs to the Decision 

The following information will be required to resolve the decision: 

Historical Information, including COGS defined in Section 2.0. 
Media Sampling (as outlined in Section 4.0) 
A radiological survey as defined in the Close-out Radiological Survey Plan for the Building 
123 Cluster (RMRS, 1997b) 

The sample frequency required to allow an unrestricted release relies heavily upon a judgmental 
sampling strategy, determined with respect to hand-held radiological survey results and process 
knowledge (see Section 4.1). Currently, no regulatory guidelines define release criteria for 
concrete material. Thus, direction will be derived from 4-U50-REP-1006 Radiological 
Characterization of Bulk or Volume Materials, which requires collection and analysis of one or more 
samples to represent background levels for a particular matrix and environment. A comparison is 
made of the background sample results with those of the remaining samples. Radiological 
Engineering personnel then evaluate the materials for disposal. If the remaining samples indicate 
no measurable increase in COCs, then the material may be released for unrestricted use under 
DOE Order 5400.5, Radiation Protection of the Public and the Environment. All statistical testing 
used to show that the waste is indistinguishable from background will be calculated based on 
sample results. Background sample location and frequency are discussed in Section 4.1. - -  

1.0 pCi/g 

1.0 pCi/g 

1.0 pCi/g 

1.0 pCi/g 

0.3 pCi/g 

0.3 pCi/g 

1.0 pCi/g 

COCs, analysis method names and method detection limits defined by the contract laboratory 
are indicated in Table 3.0. a 
Table 3.0 Analysis Methods, Method Detection Limits for Contaminants of Concern at 
Building 123. 

a To date, rx) method number has been designated for gamma spectrosoopy. 0 
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4. Define the Study Boundaries 

The methodology contained in this document applies only to the Building 123 slab. Coring 
activities will occur only after normal working hours (after 1730) as not to impede asbestos strip- 
out and other decommissioning activities. The work is to be completed before demolition of 
Building 123. 

5. Develop a Decision Rule 

Data collected during this project will be evaluated by Radiological Engineering in accordance with 
4-U50-REP-1006 Radiological Characterization of Bulk or Volume Materials. Exceedances of 
recommended allowable release limits will be evaluated for possible removal of parts or all of the 
slab. 

6. 

Sample locations were assigned according to areas defined in Section 4.1 to provide a thorough 
radiological characterization. In addition, error rates for data collected during this study are 
incorporated into the detection limits for the analysis parameters. Acceptable levels of decision 
errors will be used as the basis for establishing the quantity and quality of data needed to 
support the proper disposition of the Building 123 slab. Upper Confidence Limits (UCLs) will be- 
calculated based on sample results. 

7. Optimize the Design 

During coring activities, an attempt will be made to ensure that actual sampling locations will 
closely correspond to the locations indicated in Figure 4.1. In the unlikely event that material other 
than concrete is encountered during coring activities, the sample location will be moved to a point 
within a six-inch radius of the original location, and the waste material will be disposed as 
specified in Section 8.2. 

Specify Tolerable Limits on Decision Errors 

Data will be analyzed and evaluated by Radiological Engineering with respect to 4-U50-REP- 
1006 Radiological Characterization of Bulk or Volume Materials. Evaluation of sample analyses 
may warrant a source removal action or collection of additional samples. If required, the data will 
also be the basis for corrective measure design. 

4.0 SAMPLING ACTIVITIES 

4.1 Sample Location and Frequency 

The sampling event will focus on the Building 123 concrete slab. Any locations outside of the 
building (i.e., waste pumping station sumps in the Building 123 courtyard) will be sampled as part 
of the soil sampling effort after the building has been demolished. 

Thirty-eight (38) locations will be sampled; field dupllcates will be collected at two of the locations 
to effect a total of forty (40) samples (see Section 4.4). Locations were determined with respect 
to affected and unaffected areas. Affected areas have potential radioactive contamination (based 
on historical reviews) or known radioactive contamination (based on results summarized in Table 
2.0). Such areas include locations where radioactive materials were used and stored, where 
records indicate spills, or other unusual occurrences that could have resulted in the spread of 
contamination. Areas immediately surrounding or adjacent to locations where radioactive materials 
were used, stored, or spilled are included in this classification due to the potential for inadvertent 0 
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spread of contamination. The investigation will focus on the following affected areas: 

immediately adjacent to locations of abandoned floor drains; 

locations of source pits; a sample will collected directly adjacent from the pit; 

within sumps/access pits; and 

areas of reported surface spills, including Room 109C; 

All areas not classified as affected will be labeled unaffected. These areas are not expected to 
contain residual radioactivity, based on knowledge of site history, including room use and 
previous survey information, The following areas are considered to be unaffected: 

Rooms lOl , lOlA,  l02,102A, l07,107A, 107B,113,-113A, 113B,115,119,119A, 119B, 
122,123,123A, 126, 126A, 126C, l28,131C, l32,133,133A, l336,135,140A, 141, 
142,143,143A,144,146,147,149,150,151,155, M A ,  1556,159,160,161,162, 
162A, 162B, 163, and 165; and 

All hallways. 

The samples will be composed of concrete, with a diameter of one inch and cored to a depth of 
two inches. Two cores will be collected at each location to ensure that enough material is 
collected to properly analyze the samples for constituents defined in Section 4.6. Figure 4.1 

One background sample will be collected in Rooms 101 A, 131C, and 135. The locations were 
selected based on the following process knowledge: 

0 indicates sample locations. 

the locations represent portions of the original slab; 

Rooms 101 A, 131 C, and 135 were used only as office areas since original construction of 
the building; and 

room-by-room radiological surveys indicated no radiological contamination above detection 
limits (see Section 2.0). 

4.2 Sample Designation 

The site standard sample numbering system will be implemented in this project. A simple, 
unique, alphanumeric location code will be assigned to each sample while in the field. The 
number will include the current year, building number, room number and sequential sample number 
(Le. 97-8123-109C.1). Prior to sample collection, locations will be marked on the building slab 
with fluorescent spray paint. Sample numbers will be assigned to the project by the Rocky Flais 
Environmental Database System (RFEDS) Group. In preparation of the final report, a matrix ~ ‘ i l i l  

be developed to correlate the individual sample numbers to location codes. 

4.3 Site Preparation 

On December 1 1, 1997, all sample locations were marked with paint. On December 15 and 16 
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Figure 4.1 Concrete Sampling Locations 
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1997, a survey was conducted using a Ground-Penetrating Radar (GPR) which can indicate 
electrical conduit, piping, and rebar. The survey detected a layer of concrete reinforcement at 
approximately three to four inches below slab surface. The reinforcement is composed of rebar in 
an eight-inch to one-foot square grid pattern. In some cases the reinforcement was composed of 
a steel mesh. No evidence of rebar, electrical conduit or piping were detected at depths less than 
three inches. 

An Activity Hazard Analysis (AHA) has been prepared to identify and address job-specific 
safety concerns specific to concrete sampling activities. 

4.4 Sample Collection 

Cores will be collected using the Hiky DD-100 Corer, a rotary-type, wet coring system. A 
portable, manually-pressurized container feeds water to the bit system, which includes a one- 
inch-diameter, diamond-impregnated core bit. The corer will be mounted on a portable stand 
which is held to the floor surface by vacuum pressure supplied by a vacuum pump. The slurry 
produced by coring will be contained by a slurry collection system used in conjunction with a 
wet/dry shop vacuum. Thus, little or no airborne emissions will be produced during coring 
activities. The instruction manual provided by the equipment manufacturer will be used to 
properly operate the drill. At each location, prior to coring activities, a 3-inch hole will be cut into a 
3x3-foot sheet of visquine to be placed on the floor over the sample point. The visquine will aid ~ 

in the cleanup of any waste produced by the core drill that is not collected by the wet/dry 
vacuum. 

A minimum of 1259 of material will be placed in a 4-ounce glass jar for gross alphdgross beta 
screen; a minimum of 2509 of material will be placed in an 8-ounce glass jar for the isotopics 
analyses. The sample jars wilt be labeled and handled according to OPS-FO.10 Receiving, 
Labeling, and Handling Environmental Containers . 

An RCT will scan personnel, cores, and equipment with a portable Electra scintillation counter. 
The instrument will be calibrated and maintained in accordance with applicable instrumentation 
procedures listed in Section 6.0 of the Rocky Flats Environmental Technology Site Radiological 
Operating instructions (DOE, 1997). Radioactive sources used for the purpose of calibration will 
be traceable to the National Institute of Standards and Technology (NIST). 

Periodic checks of instrument response will be performed to assure that calibration and 
background have not changed. Following calibration, Instrument response will be determined and 
acceptable range of response established. Instrument response tests will be performed and 
documented typically prior to beginning the daily measurements to assure continued acceptable 
operation. If the instrument response does not satisfy the established acceptable range, the 
instrument will be removed from service until the source of the deviation can be determined and 
resolved and acceptable response again demonstrated. If repair and/or recalibration is 
necessary, acceptable response ranges will be reestablished and documented. 

Two field duplicates will be collected to represent at least five percent of the sample batch to 
provide adequate information on sample variability, as defined in Guidance for Data Quality 
Objectives Process (EPA 1994). Locations of duplicates will be determined in the field. 

All reusable equipment will be decontaminated in accordance with 5-21 000-OPS-FO.03, General 
Equbment Decontamination, Section 5.3, Cleaning Procedures for Stainless Steel or Metal 
Sampling Equipment. Health and safety requirements are specified in the Building 723 
Decommissioning Project Health and Safety Plan (HASP, RMRS 1997e). Personal protective 
equipment (PPE) and air monitoring requirements, and hazard assessments not otherwise defined 

0 

0 
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in the Building 123 PAM are addressed in the Building 123 HASP. Air monitoring requirements and 
hazard assessments not otherwise defined in the Building 123 PAM are addressed in the Building 
123 HASP. 

4.5 Personal Protective Equipment (PPE) 

A graded approached will be employed when donning PPE. Level C PPE will initially be worn 
during coring activities and may be upgraded or downgraded under the direction of the RCT. PPE 
requirements are also defined in the associated AHA. 

4.6 Sample Handling and Analysis 

Samples will be handled according to Environmental Management Department Operating 
Procedures Volume/ Field Operations, OPS-FO. 13, Containerization, Preserving, Handling, and 
Shipping of Soil and Water Samples, Volume I ,  and OPS-FO.10, Receiving, Labeling, and 
Handling of Environmental Containers. Samples will be hand-delivered to the Analytical Projects 
Office (APO), who will first submit the samples to the onsite laboratory for gross alphdgross 
beta screens. The results will be reviewed by Radiological Engineering, who will determine if the 
samples can leave the site by comparing the results with the corresponding Minimum Detectable 
Activity (MDA) values. Radiological Engineering will evaluate the sample results for unrestricted 
release through a Property Release Evaluation (PRE). Upon approval, samples can then be 
submitted to an offsite, EPA-approved laboratory for analysis under a two-week result 
turnaround time. Samples will be analyzed for isotopic uranium and plutonium by alpha 
spectroscopy and for cesium and thorium by gamma spectroscopy. 

5.0 DATA MANAGEMENT 

I 

0 
A project field logbook will be created and maintained by the project manager or designee in 
accordance with 2-S47-ER-ADM-05.15 Use of field Logbooks and Forms. The logbook will 
include time and date of all field activities, sketch maps of sample locations, or any additional 
information not specifically required by the SAP. The field logbook will also be used to document 
any unforseen event or necessary changes made to the SAP while in the field. The originator will 
legibly sign and date each completed original hard copy of data. A peer reviewer will examine 
each completed original hard copy of data. Any modifications will be indicated in ink, and initialed 
and dated by the reviewer. Logbooks will be controlled through document control. 

Data for this project will be collected, entered, and stored in a secure, controlled, and retrievable 
environment in accordance with RM-06.04 Administrative Record Document ldenfification and 
Control. Results will be compiled into a sampling and analysis report. The expected percentage 
of characterization data validation required for the project is 25 percent. Location and analytical 
data will be entered into and stored in the Geographical Information System (GIS) files. 

6.0 QUALITY ASSURANCE 

Analytical data collected in support of this investigation will be evaluated using the guidance 
established by 2-G32-ER-ADM-08.02 Evaluation of ERM Data for Usability in Final Reports. 
This procedure establishes the guidelines for evaluating analytical data with respect to precision. 
accuracy, representativeness, completeness, and comparability (PARCC) parameters. For 
precision, the typical relative percent difference been samples and duplicates is less than or 
equal to 40% for solid media such as concrete or soil. Duplicates comprise at least 5% of the total 
sample batch. Accuracy is the responsibility of the laboratory. Comparability will be evaluated 
by comparing historical data with data collected during this event and will be followed in 
accordance to EPA regulations and Waste Acceptance Criteria, through which data will be 0 
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validated. Completeness (goo/, of valid data) will be evaluated by comparing the SAP to the 
actual sampling episode. 

7.0 SCHEDULE 

Sample collection and analyses will be conducted before building demolition. 

8.0 ADDITIONAL ACTIVITIES 

8.1 Abandonment of Coreholes 

The Building 123 slab is expected to remain in place following completion of demolition activities. 
All coreholes will be filled with a plug of non-shrinking bentonite slurry. 

8.2 Slab Remediation 

Remediation options are defined in Section 3.0 and in the Close-Out Radiological Survey Plan for 
the Building 123 Cluster (RMRS 1997b) 

8.3 Disposition of Waste 

Coring activities will generate approximately twenty gallons of slurry waste which may contain a 
combination of radioactive, hazardous and mixed wastes. Wastes consisting of asbestos- 
containing floor tiles, plastic, tools, PPE, and other materials associated with coring activities will 
also be a source of waste. Contaminated waste will be characterized and handled by a qualified 
waste generator who will support decontamination specialists and radiation control technicians to 
identify and segregate hazardous or low level waste. Drums or boxes will be provided by the 
Waste Disposal group. Waste packaging technicians will package and label the waste and 
arrange for radioactive waste to be certified. The Project Waste Coordinator will work with the 
certification personnel and prepare all required documentation. Liquid waste generated during 
decontamination of sampling and associated equipment will be flushed down an accessible 
process waste drain or collected in drums and shipped to Building 374 for processing. Solid 
waste will be managed by the Waste Disposal group and moved to a temporary staging area 
immediately adjacent to the site to be placed in rolloff containers until proper disposition is 
determined. 

a 

9.0 REFERENCES 
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ROcbfl& Somple QC Results Summary 
3/16/98 

RIN 98AO621 
Une Item Code: ~~0113014 Rcoleoig 
Motrk: Solld 

Result 2d~mcr Error MPA RDL Tracer Yield 
KHCO ID # EPI ID #t Analyslr pa43 PCI/Cl pa/g pCI/a %l 

81-103 bQ7.02D 9802251 -01 Plutonlum239/240 7.18E-01 3.62E-01 4.4 1E-01 0.30 24.65 

Uronlum 233/234 
Uranlum 235 
Uroanlm 238 

98[32251 M PlutonIum239/240 

Uranlurn 233/234 
Uronlum 235 
Uranlum 238 

9802251 -03 Plutonlum-239/240 

Uranlum 233/234 
Uranlum 235 
Uranlum 230 

9802251 44 Plutonlurn239/240 
SE  C o v  

Uranlum 233/234 
Uranlum 235 
Uranlurn 238 

980225 145 Plutonlum-239/240 

Uranlum 233/23’h 
Uranlum 235 
Uranlum 238 

9802251 -06 PlutonIurn-239/240 

Uranlum 233/234 
Uranlum 235 
Uranlurn 238 

Uranium 233/234 
Uranlum 235 
Uranlum 238 

3.93E-M 

1.12E-01 

2.75EM 

6.32EM 

-1.34E-02 

2.73E-02 

4.44E-02 

1.64E-01 

458S-02 

7.46E-02 

4.82E-02 

3.78E-02 

3.55E-02 

2.76E-01 

l3.19E-02 

1.14E-01 

1,34E-01 

3.70E-02 

1 .m 
1 .oo 
1 .oo 

0.30 

1 .m 
1 .m 
1 .m 

0.30 

1 .m 
1-00 
1 .oo 
0.30 

1 .oo 
1 .oo 
1 .w 

0.30 

1 .m 
1 .a 
1 .m 

0.30 

1 .oo 
l o o  
100 

0.30 

1 .oo 
1 ,a2 
1 .oo 

57.9 1 

19.24 

90.39 

56.7 

60.65 

58.66 



Rocky %IS Sample QC Results Summary 
m t 9 a  

980225108 Plt~tonium239/240 1.53E-03 35E-0 0.30 

1 .MI 
1 .oo 
1 .oo 

0.30 

1 .m 
1 .oo 
1 .m 

0.30 

1 .oo 
1 .oo 
1 .m 

0.30 

1 .m 
1-00 
1 .m 

0.30 

1 .m 
1 .a 
1 .M 

0.30 

1 .oo 
1.00 
1 .m 
0.30 

1 .m 
1 .oo 
1 .m 

0.30 

1 W  
1 .M 
1 .oo 

66.46 

71,61 

38.68 

48.16 

63.21 

69.9 1 

85.03 

101.54 
101.54 
101.54 

Uranium 2331234 
Urunlum 235 
Uranlum 238 

5.59E-02 1 -55E-01 980225109 PlufMl~m-239/240 -5.31 E42 

Urmlwn 233/234 
Uranlum 235 
Uranlum 238 

9802251-10 Plutonlirm-239/240 1.88E42 3.68E-02 5.09E-02 

Uranlum 233/234 
Uranlum 235 
Uranlum 238 

9802251-1 1 Plutonlum-239/240 1.69EM 5.44E-02 1.1 BE41 

Uranlurn 233/234 
Uranlum 235 
Uranlum 238 

9802251-12 Plutonlum-239/240 - 8 . 1  7E-02 6.05E-02 1.76E-01 

Uranlurn 233/234 
Uranlurn 235 
Uranium 238 

WGQ51-13 Plutonlum-239/290 - 1 . 1  ? €42 5.76E-02 1.34E-01 

Urmlm 233234 
Uranlum 23.5 
Uronlum 238 

9802251-1 4 Plutonlum-239/240 2.55E-01 1.16Ei)l 1.40E-01 

Vranlurn 233/234 
Uranium 235 
Uranlurn 238 

9802321-01 P1utonlum239/240 

Uranlum 233/234 1.26Et00 
Urunlum 235 5,90E-02 
Uranlum 238 1.37E+00 

2.72E-01 1.37E01 
5.77E-02 3-99E02 
2.8DE-01 8.83E-02 



RodrvFhb 

020.059 
s - t  L\ 

980232 1 M 

9802321 43 

980232144 

980232 1 -05 

9802321-06 

9802321 4 7  

9802321 -08 

9802321 -09 

980232 1 - 10 

Samde QC Results Summary 

PIutonlum239/240 

Uranlum 233/23cl 
Uranium 235 
Uranlurn 238 

Plutonlum239/240 

Uranium 233/234 
Uranlum 235 
Uranium 238 

Piutonlum-239/240 

Uranlum 233/234 
Uranlwn 235 
Uranlum 238 

PlUtOnlUm-239/240 

Uranlum 233/234 
Uranium 235 
Uranlum 238 

H u t O n ~ - 2 3 9  

Uranlurn 233/234 
Uranlum 235 
Uranlum 238 

PlutonIum2391240 

Uranlum 233/234 
Uranlum 235 
Uranlum 238 

Plutonlum239/240 

Uranlum 233/234 
Uranlum 235 
Uranlum 238 

Plutonlum-239/240 

Uranlurn 233/234 
Uranlum 235 
Uranlum 238 

Plutonlum-239/240 

3/ 16/98 

1.27E+00 
1.49E-01 
1 .oaE+M 

5.84E-01 
3.88E-02 
6.93E-01 

9.93E-03 
2.05E-01 
9.58E-01 

1.3!5E+00 
1 .ME41 
1.3 1 E+OO 

1.8&E+W 
7.65E-02 
1.80E+OO 

1.48Em 
5.93E-W 
1.46EioQ 

1.27E+oQ 
1,31 E-01 
1.57€+00 

1,46~+m 
8.66E-02 
1.42E4 

2.73E-01 
9.87E-02 
2.49E-U 1 

I .96E-O 1 
6.661502 
2.05E-01 

2.38E-01 

2.30Eo1 
I .ciami 

2.71E-01 
9.07E-02 
2.65E-01 

3 -6OE-O 1 
7.63E-02 
3.43E-0 1 

3.12E-01 

3.08E-01 
6.85E-02 

2.72E-01 
~ ~ - 0 2  
3.00E-01 

9.OOE-01 
7.71E-02 
2.97E-01 

1.25E-0 1 

8.92E02 
1.10E-01 

1.57E-01 
1.31E-01 
9.36E-02 

1 A2E-O 1 
8.47E-02 
1.04E-01 

1.03E-01 

3.78E-02 
3 . 7 8 ~ 4 2  

1.02E-01 
1.02M1 
4.61 E42 

1 .oxo1 
1 .@E41 
4 59E-02 

1 .A7E41 
1.36E-131 
136E-01 

1 . M E 4 1  
9.45E-02 
1.33E-01 

0.30 

1 .MI 
1 .M 
1 .oo 
0.30 

1 ,oo 
1 .m 
1 .a3 

0.30 

1 .m 
1 .oo 
1 .oo 

0.30 

1 .m 
1 .oO 
1 .m 

0.30 

1 .oo 
1 ,a0 
1 .m 

0.30 

1 .m 
1 .oo 
1 .m 

0.30 

1 .m 
1 .m 
1 .oo 
0.30 

1 .m 
1 .m 
1 .m 

0.30 

102.98 
102.98 
102.98 

100.82 

100.82 
1017.a2 

98.85 
98.85 
98.85 

99.45 
99.45 
99.45 

100.68 
100,68 
100.68 

98.2 
98.2 
98.2 

105 19 
105.19 
105.19 

106 
106 
lob 



QC488764 

~ c 4 a a m  

QC488766 

QC408773 

Sample QC Results Summary 
3/16/98 

Uranlurn 233/234 1.13€+00 3.1 lE-01 3.42E-01 1 .OO 
Uranium 235 1.43E-01 1.48E-01 2.63E-01 1.00 
Uranlum 238 1.32E+00 3.04E-01 2.04E-01 1.00 

9802321-1 1 PlUtonl~m239/240 0.30 

Uranlum 233/234 1.07Ei-00 2.49M1 1 .WE41 1 .OO 

Uranium 238 1.37E1-03 2,BOE-OI 1 .OPE41 1 .W 
Ufunlum 235 1.03E-01 7.63502 3.99E-02 1 .oO 

980232 1-1 2 PlUtMlI~n-239/240 0.30 

Urunlum 233/234 1.27E+OO 2.80E01 1 .%E41 1 .M3 
Uranlum235 5.37E-02 7.24E-02 1.3OE-01 1.00 
Uranlurn 238 1.32E+M 2.80M1 9.24E-02 1 .oO 

9BM321-13 PI~t0nl~239/240 0.30 

Uranlum 2331234 1 . % E 4  3.01 E-01 1 .%E01 1 .oO 
Uranlum 235 1.16E-01 9.48E-02 1.23E-01 1.00 
Urcmlurn238 1.42€+M1 3.ME-01 9.95E-02 1,0(1 

980232 1-1 4 Plutonlum239/24ll 0.30 

Uranium 233/234 1.12E+01 7,96E-01 1.09E-01 1 .OO 
Uranlum 235 5.98E-01 1.85E-01 8.B5E-02 1 .OO 
Uranlum 238 1.20E41 8.25E-01 3.99EM 1 .OO 

9802321-15 ~luton1um-239/240 

Uranhm 233/234 
Uranlum 235 
U r a n l w n  238 

980232 1-1 6 Plutonlum-239/240 

Uranium 2 3 / 3 4  
Uranlurn 235 
Uranium 238 

BLANK PlutonIum-239/240 

DUP Plutonlum239/240 

LCS Plutonlum-239/240 

BLANK Umnlum 233/234 
Urantum 235 

1.62EtoO 
7.7 1 M 2  
1.74E+00 

1.44E+00 
3.88E-02 
1.42E+CU 

4.02E-02 

-1.17E-02 

1.74E+00 

I .6a~-0i 
3.05E-02 

3.1 OE-01 
7.71E-02 
3.21 E-01 

2.94E-01 
5.49E-02 
2.92E01 

3.22E-02 

5.15E-02 

2.16E-01 

1 .ObE-Ol 
5 ME-02 

4 . 1 ~ ~ 4 2  
1.14E-01 
4.1 B E 4 2  

9.33E-02 
9.33E-02 
9.33E-m 

1 B2E-02 

I -27E-01 

9.39 E42 

1-1 3E-01 
1.13E-01 

0.30 

1 .oo 
1 .m 
1 .oo 
0-30 

1 .Qo 
1 .oo 
1 .a 

0.30 

0.30 

0.30 

1 .oo 
1 .M) 

80.86 
00.86 
80.86 

94.15 
94.15 
94.15 

95.4 
95,4 
95.4 

88,5 
88.53 
88.53 

%.93 
96.93 
96.93 

92.03 
92.03 
92.03 

95.51 
95.51 
95.5 1 

22.02 

64.46 

22.29 

101.14 
107.14 



QC488774 

QC488775 

Uranium 238 -7.63E-03 1 .WE42 9.16E-02 1 .oO 101.14 

DUP h I 3 l U m  233/234 1.04€+00 2.47E-01 1.25E-01 1 .oO 98.1 1 
Uranlurn 235 4.45E-02 5.02E-02 4.01 E-02 1 .W 98.1 1 
Urqnlurn 238 1.30E+00 2.74E-01 1 .G9E-01 I .W 98.1 1 

LCS Uranlum 233/234 1.76E+01 9.81E-01 1.05E-01 1.03 107.56 
Uranlurn 235 1.02Ei-00 2.38E-01 1.05E-01 1,oO 107.56 
Uranlurn 238 1.79E41 9.87E-01 3.84E-02 1.00 107.56 
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Sample QC Resuh Summary 
4 /8/98 

Result 2slgm~ Error MPA Tracer MeId 
KHCO iP # EPI ID # Analyas Pcug P W G  pff /B % - 
98A1266-MI M3 9803321432 Tk.230 438-1 1 BIE-01 4.59E-02 64.65 

Th-232 7.72E-01 1.X3E-01 4.05E-02 64.65 

0249406% Blank lh230 6.S6E-02 851E-02 1.37E-01 16.9 1 
Th-232 3.91EO2 7.03E-02 1.37E-01 16.91 

QC4P4060 Duplicate Th-230 3,48E-01 8.36E-02 4.91M2 79.89 
Th-292 7&E#1 l.ZE-01 4.26EM 79.89 

QC4945VO LCS Th-230 4,64€4\ 9.3332 2.75€4!2 84.76 
ma2 3.58E.t.00 2.60E-01 4.18E-W 84.76 

L a  Recovery: 
m 

0 
3.64 98% 

Equlvalancy tesf: 
m-230 F/E = 0.69 
Tb!232 F/E = 0.03 



. . M K -  1)-YO wcu 1 L f a l l  DLIJU 001 I W V I I  I I L  1 I l l 1  11”. UVU ”“” .-- 
AI’K. -Ut’ Y8(8EU) 16:40 titiL bPKKTNG/AGGT/UUAL 1’EL: BUJ 7bY 75/b+4011 r. uu4 

Qc494433 Blank 9-89/90 2.37E-01 1.45E91 2 7 2 ”  a3 

QC49d436 LCS Sf-89/90 1.B6Ej.01 4.06E-01 240E-01 96 

LCS Recovery: 
Sr-89/9Q 2264 82% 



4115L v u w  ..I-" A 1  * . * Y L Y U  UUI .."I.. ..- - --- .--. --- - _ _  - .-- 
APR -08' 98 (WEDJ 16:40 GEL MRKTNGIACCTIQUAL TEL: 803 769 7376t4021 P: 003 

Sample QC Results S u m w  
4/8/98 

Une lfem Code: RC04B003 g~ 
Matfix: sdll 

QC494446 Blank AtPm S.62E-01 9.99E-01 227E+00 
Beta 3.26Ei00 2.29E+M 4.69E4 

QC494447 Pupkute AIPh S.12Ei-01 6.26E+DO 3.19E.cOO 
Beta 1.SloEtm 9.33EtoO 6.14E+CKl 

Qc494449 ccs - Alpha 7.78E41 4.99E.tM 1.1 1E.1.m 
Beta 8.03E.tO1 4.02E+[X) 2.29€*00 

LCS Recovery: 
AfPb 69.9 1'11% 
Bet0  73.86 109% 

Equlvulenw test: 
a 

AlPhU f /E oq 2648 
Beta F/E = 242 
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_- CERTIFICATE OF ANALYSIS -.. 

Clienr Ksisrr Hill Company. LLC. 
Rocb Flars Erwironrruntd Tech. Site 
Bldg. 681 
Goldcn, Colorado 80402-0464, 

Environmental samples Rapid (D) Turnaround 
Conract: Ms. Virgcne Idckcr 

Project Description: 

cc: KHC000797 Rcpan Dace: Februiuy 3-4. 1998 Piagr I of3 

Sample ID :9EA0621 002.006 T O O -  1x1 Ll4sf- 
h b  ID : 9802321 -1 8 
M3tCiX : Misc. 
Date Collccttd : 0210/98 
Dart Rcctivtd : 021 1198 
PriOFiCy : Roudnc 
c O \ b X O T  : Client 

- 
Pn mmeter Qualifier Result nc. RL Units DF Analyst Date Time Botch hl 

fhrmaa PHA - 98 izem 

Radlologicd 

Actinium-23 
Ame17ciu m-241 
Anthony-1 54 
Antimony-125 
BQrhn-133 
Barium- 140 
Bmyllium-7 
Bismuth-212 
Bismuth-21 4 
Cerium-1 39 
cerium-14 1 
Ctrium- 141 
Ccsium- 134 
Cesium-136 
Cesium-1 37 
Chromium-51 

Cobalt-57 

Cobalt-60 
Europium- 152 
Europium-154 
Europium-155 
-Iodine-13 1 

Cobdt-56 

Cobali-58 

Iridium-192 

had-213 

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
W 
U 
U 

1.66 
0.01 17 

0.00457- 
0.0440 

-0.0262 
-0-0s 13 

0.122 
I .09 
0.781 

0.0009 1 I 
O . O l 6 9  
-0. I I5 
0.01 17 
0.0 1 w 
0.0'A 

-0.023 1 

0.01 11 
0.0138 
-0.0 I70 

0.0394 

0.00633 

- a m  159 

-0.ooe96 

-0.0365 
-0,00668 
-0.0 I3 I 

1.28 

+I- Of23 
+!- 0.0427 
+I- 0.0278 
4- 0.0677 
+I- 0.0373 

+J- 0.149 
+I- 0.3 14 
41- 0.447 
4- 0.167 

+/- 0.0204 
4- 0.0396 
+I- 0.139 

+I- 0.0155 
4- 0.0663, 
4- 0.0565 
4- 0.136 

tl- 0.0332 
+I- 0.0161 
+I- 0.07-95 
+I- 0.0334 
+I- 0.0684 
+I- 0.0919 
+/- 0.0645 
+I- O.OS95 
+/- 0.0249 
+I- 0.0746 
4. 0.187 

0. I66 
0.0732 

0.124 
0.0530 
0263 
0.113 
0.398 

0.0907 
0.0367 
0.0728 
0.243 

0. I 20 
0.0578 
0.413 

0.0549 
0.0293 
0.05% 
0.0654 

0.1 17 
0.180 
0.121 

0.0980 
0.01526 

0. I19 
0.07 14 

oas 14 

a.om 

1.00 pCilg 
0.400 PCiJg 
1.00 pCi1g 

0.700 pais 
1.00 p c i g  
I-W pCi/s 
1.00 pCif5 
1-00 pcilg 
1-00 pCif5 
1.00 pCi& 
1.00 pCi/g 

0.500 pals 
0.100 pCi1g 
1-00 p c ~ g  
5.00 pCi/g 
l a 0  p c i s  
1.00 pcifg 

0.100 pCi/g 
1-00 pCiIg 

0.100 pCiI8 
0.500 pCi/g 
0.200 pCi/p 
0.200 pci/s 
5.00 pCiI2 
1-00 pCilg 
1.00 pCiIg 
1-00 pCifg 

1.0 EJB 02/19/98 2014 116863 1 
1 .o 
1 .o 
1 .O 
I .o 
1.0 
1.0 
1 .o 
1.0 
I .0 
1 .0 
I .o 
I .o 
I .0 
I .o 
I .o 
I .o 
I .o 
1.0 , 
1.0 

I .o 
I .o 
I .o 
I .o 
1 .O 
I -0 
1 .o 
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ENVl RONMENTAL 
PHYSICS, INC. 

MKK'I'NC;/AC;C;'I'/ YUAL 'SEL: 803 7bY 737bt4U28 P. UUb 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

CERTIFICATE OF ANALYSIS 

Client: Kaiser Hill Company, LL.C. 
Rocky Flats Environmend Tech. Site 
Bldg. 88 I 
Golden. Colondo E I ~ - - W 6 4  

Corunct: Ms Virgme Idektr , 
Environmenrd samples Rapid 8) Turnaround Project Description: 

cc: KHC000797 Rtpon Darer Fcpsurvy 24.1996 P;lge 2or3 

Sample ID : 98,4062 1 002.006 

PL Units DF Analyst Dak Time Batch M .. Pmarneter Qudilier K ~ u l t  DL 

Lad-2 14 
MlWgWICX-54 

Ncadymium- 117 
Ncpw niu m-239 
Niobium44 
Niobium-95 
Pomsiurn-40 
Pmrnerhiurn-141 
Promechju rn- I46 
Radium-226 
Radium-228 
Ruthenium-1 06 
Silver-1 10M 
Sodium-22 
7haUium-208 
~ W i u m - 2 3 4  
Tin-I 13 
Unnium-23S 
Ymiurn-88 

Zirconium-9s 

M c 1 ~ ~ 1 y - 2 0 3  

Zinc-65 

J 
u 
U 
U 
U 
U 
U 

U 
U 
I 

u 
U 
U 
J 

U 
U 
U 
U 
U 

0.854 
4.0306 

-0.00227 
-0.00347 
-0.0627 
-0.0147 
-0.0256 

24.2 

-D-O I34 
o m  10  

0.784 
1.66 

-0.0 100 
-0.003 1 1 

0.434 
1.N 

0.00234 
-0.0125 
-0.00 IO? 

0.0141 
0.0333 

oms8 

+I- a166 

4- 0.0280 
i/- 0.306 
+I- 0.174 
4- 0.037 
+/- 0.043 6 

+I- 2x7 
4- 0.028 1 
4- 0.03 19 
+/- 0.167 
+I- 0.34 
+I- 0.352 

+/- 0.03 1s 

4- 0.0998 
4- 0.873 

+/- 0.03 17 
it- 0.1 52 

+I- a.0346 

+I- 0.03s~ 

+(- 0.023~ 
+I- 0.0827 
+I- 0.0599 

om7a 
0.0559 
0.0aR8 
0.562 
0.222 

0.0433 
0~0629 
0.437 

0.0571 
0.0907 
0.166 
0.465 
0.04 31 
0.0644 
0.0538 
0.709 

0.0554 
0.273 

O.W7? 
0.154 
0.1 11 

o .am 

1.00 pCiIg 
0.100 pcilg 

1.00 pCYs 
1-00 pCVg 
1.00 pcilg 
1.00 pCi/g 
1.00 pCifg 
1.00 p c i g  

0.1m pcvs 
moo pciig 
1.00 pCifg 
1.00 pCYg 

0.800 p c i g  
1.00 pcgg 

1.00 pcus 
1.00 p w g  
1.00 pCi/p 

0.500 pCYg 
0.100 pcig 
0.200 pCJg 
1.00 pcvg 

0.700 pCilg 

1 .o 
1.0 EJB 02/19/96 2014 116863 I 
1 .o 
I .o 

1.0 
1 .o 
1 .o 
I .o 
I .o 
1 .o 
1 .o 
I .a 
1 .o 
I .o 

I .O 

J -0 
1 .o 

I .o 

I -n 

1 .a 

1 .a 

I .n 

._--- 
M =Method Method-Description 

MI HASL 300 
-- - - - - 
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0 
ENVl RONMENTAL 

PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC, 
A General Engineering Labordories, Inc. Affiliate. 

CERTIFICATE OF ANALYSIS - 
Client: Kaisef Hill Company. L.L.C. 

Rwky Flats Environrnenral Tech. Sire 
Sldg. 881 
Golden. Colorado EW02-Lw6.I 

Enrimmental simplls Rapid (D) Turnaround 
Contact: Ms. Virgernc ldeker 

Pmjecr Description: 

ct: KHCODo797 Report Date: F c ~ N ~  24. 1998 Page 3 of 3 

Sarnplc ID : 9RA062 i m2.006 

NS = Metbad h.Jethod-Dacnption --. I_-__ 

T h i n  dam mpon has been pnparcd and reviewed 

0 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENWRONMENTAL PHYSICS, INC- 
A General Engineering Laboratories, tnc. Affiliate. 

CERTIFICATE O F  ANALYSIS .. 

Client: Kaiser Hill Compnny. LLC. 
Rocky Flats Environmhlrsl Tdi. Sicr 
Bldg. 88 1 
GoIda. Colomdo 8042-0464 

Envimnmmtal swpla  Rnpid (D) Turnaround 
Contact: Ms. Virgenc Idckcr 

Pmjtct Description: 

Repon Darc: February 14. 199R Page 1 af3 cc: KHC000797 

Dace Rtceivcd : OZfl 1/98 

HL Units DF Analyst h t e  T h e  Batch kl - Parsmeter Qualifier Resuit D L  

@ Radiological 
Gumma PHA - 98 i rcm 

Acdnium-Z2R 
Amhicium-241 
Antimony-1 24 
Antimony- 125 
Barium- 133 
Barium- 140 
Bcrylliu m-7 
Birmurh-212 
Bismuth-2 14 
Cerium- 133 
Cerium-141 
Cerium- I 44 
Cmium-134 
cesium- 1 36 
Ccsium-137 
Chromium-5 1 
Cobalt-56 
C O ~ J I L - ~ ~  
Cobalt-5 R 
CobJt-60 
Europium- 152 
Europium- Is4 
Europium- 1.55 
ladine- I3 1 

U 
U 
U 
U 
U 
U 

3 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

1-50 
-0.01IB 

-0.003 18 
0.045 1 

0.00 137 
0 . W  

-0.05 11 
1-24 

0.605 
-0.0210 
0.0237 
0.1'5 

-0.0191 
-0.omo 

-0.007 12 
-0.0546 
-0.0 LO5 
0.0 1 23 

0.0171 
-0.0 177 
-0.0 1 OB 
0.04.59 

-0.0352 
O.WE43 

1-58 

-0.00675 

-0.0s t 

+I- 0.3BR 
+I- 0.066 1 
+I- 0.0242 
+I- 0.0557 
+/- 0-0288 

+I- 0.125 

+I- Q347 
4- 0.128 

4- 0.0201 
+/- 0.0385 
+I- 0.147 

-if- 0.0260 
+/- 0.0560 
4- 0.0245 
+I- 0.204 

+I- 0.01 62 
+I- 0.0246 
4- 0.025 I 
4- 0.0594 
+I- 0.0794 
tl- 0.0953 
4- 0.045 I 
+I- 0.0 I97 
+1-0.QS67 
+I- 0.197 

+I- 0.191 

+I- 0.m I 

0.170 
0.122 

0.0425 
0.101 

0.0416 
0119 
0.323 
0.315 
0.0745 
0.0399 
0.0687 
0.240 

0.0967 
0.0424 
0.356 

o.oJ1-0 
0.0294 
0.04 19 
0.047 I 
0.103 
0.137 
0. I27 

0.0733 
0.0358 
0.0964 
0.0647 

0.0373 

1.00 pCUg 
0.4no p c i g  
1.00 pcug 

0.30 p c i g  
1.00 pci/g 
1-00 pci/g 
1.00 pCj/g 
1.00 pCi& 
1-00 pcifg 
1-00 pcils 

0.500 p c i g  
0.100 p c v g  

1.00 p c i g  
5.00 pci/lJ 
1.00 p i g  
1.00 p c i g  

0.100 pci/,n 
1.00 pcuz 

1.00 pCi/g 

0.100 pCi/g 
0.500 pCi/s 

0.200 pCi/g 
5.00 pCilg 

1.00 pCi/g 

0.200 pci/g 

1.00 pC$: 

1-00 pcug  

1.0 EJB DY2fI/grj 8118 116863 1 
1.0 
1 .o 
1.0 
1 .o 
I .o 
1.0 
1.0 
1 .O 
1.0 
1 .a 
1 .O 
1.0 
1 .O 
1 .O 
I .o 
1 .o 
I .o 
1 .o 
I.0 
1.0 
I .o 
1 .O 
1.0 
I .o 

1 .O 
t -a 
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ENVl RONMENTA 1 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, ~NC. 
A General Engineering Laboratories, Inc, Affiliate. 

CERTIFICATE OF ANALYSIS - 

Clicnt: Kaiser Hill Company. L.L.C. 
Rocky Flats Environmental Tech. Sire 
Bldg. 881 
Golden, C O ~ O ~ O  EW1-0464 

Contact: Ms. Virgcsc JdeLer 
Project Description: Environmental samples Rapid (D) Turnaround 

cc: KHc000797 Report Date: February 24.1998 Page 2 of3 

Sample 1D : 38A0621 OOR.024 

Parsmeter Qualifier Result DL RL Units DF Analyst Date Time Batch h.1 

MWgMaG-5.C U 0.00181 tf-0.0230 0.04 I5 0.100 pcgg 1.0 02/20/38 01% 116863 1 

Le€td-2 14 J 0.699 4- 0.132 0.0723 1.00 pG/g 1 .o 

M ~ t ~ ~ v - 2 0 3  U 0.00 4-0.0315 0.0417 1-00 pci/g 1.0 
N6odymium-147 U 0.0553 +I- 0.248 0.453 1.00 pci/g 1.0 
N c Q ~ u I I ~ u ~ ~ I - ? ~ ~  u aim +/-0.189 R.112 1-00 pCi/g 1.0 
Niohium-94 U 0.00165 +/- 0.022 0.0401 1-00 pCilg 1.0 @ Niobium-% U 0.00 +/-o.mas 0.0534 1.00 pCilg 1.0 
PoFassiurnlFO 27.2 +1-3.18 0.400 1-00 pCi/g 1.0 
Pmmthium144 u o.oag3o 4 - 0 . 0 ~ 7  0.m7 0.100 pcilg 1.0 
Pmmcchiurn-146 U 0.0163 +I- 0.0278 0.0496 0.100 pci/g 1.0 
Radium126 J 0.605 4- 0.128 0.0745 1.00 pcifg 1.0 
Radium-228 IS0 tl-0.2BS 0.170 1.00 PCilg 1.0 
Ruthenium-IO6 u -0.0894 +I-~.?oI 0.347 0.800 pCig f.0 

1.00 pCi/s 1.0 Silver-l IOM U -0.00276 4-0.0215 0.0377 
Sodium-22 U -0.00391 4-0.0283 0.049 1 0.700 $i#g 1.0 
Tbdium-208 J 0.433 4- 0.0853 0.Q387 1.00 p c i z  1.0 
Thorium-234 1.68 4- 1.15 I -m 1-00 pci/g 1.0 
XI)-1 13 0 0.00198 if- 0.0157 0.04s 1 1-OQ pCitg 1.0 
UnnIurn-ZS U 0.0161 +I- 0.145 0.5s 0.500 pCilg 1.0 
YItrium-B8 U 0.00651 t / -O.Ol95 0.0381 0.100 pCi/s 1.0 

U 0.00107 +/-0.0732 0.110 0.200 pCilg 1.0 Zinc-65 
2inonium-9S U -0.0177 +/-0.0427 0.0724 1.00 pci/g 1.0 

Comments: 
Hg-203 not quantified due io incerfercncc. 

Nb-95 not quantified due LO low abundance. 

P. 0. Box 307 I 2 = Charleston, SC 2941 7 (803) 556-8 171 Far (UD3) 766-1 17H 
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ENVf RONMENTAL 
PHYSICS, INC. 

ENWRONMENTAL PHYSICS, INC. 
A General fngitleering Laboratories, Inc, Afiliate. 

- --_-_ CERTIFICATE OF ANALYSiS 
-_I__ 

Client: Kdser Hill Company, L.L.C. 
Rocky RPS Envimnmcntsl Tcch. SiE 
Bldg. 881 
Golden. Colondo f30402-04@ 

Ennvironmcntal samples Rapid (D) Turnaround 
Contan: Ms. Yirgznc Idektf 

Project Dcrcriprion; 

cc: KHC000-797 Repon Darc; Fcbruwy% 199E h g c  3 o f 3  
~ 

Sample ID : 98AOCil I 008.024 

M = Method Methad-Dtscrip tion 
~ -- 

Notes; 
Thc qualifiers in [his repon are defmcd m follows: 
ND indicarts that the snalyte wns not d e w c d  ar n concmcration grcater thm rhc deration limit. 
J indica= pnsenct ofsnalyrc st a concentation 
u indicates that the analytc w nor d2tcct.d et a concentnuon gfearcr than h c  detection limit. 

indicaw h a t  a quality control andyte recovery is oucsidt af spccificd 3 c c e p ~ c =  ctitrria. 

than the rcpordng limit RI-1 and grexret rhsn the dtrcction limit (DL). 0 
T h i 5  dstn w o n  has been pepwed and rcviewed 
in rcrcordmcc wih Gcpenl Engineering Labontoties 
5taDdnrd operating procedurcs. Please dircct 
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ENVl RONMENTAL 
PHYSICS, IN C. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborafories, inc. Affiliate 

.---- 
CERTIFICATE OF ANALYSIS - 

c\icnl: Kaiser Hill Compmy. LLC. 
Rocky Flats Envimnmcncn1 Tcch. Site 

Golden. Colorado 80.102-0464 

Envimnmcnud samples f ipid (I>) Turnaround 

BMS. 881 

Conton: Mi. %gent Idckcr 
Pmject Dcscriprion: 

Samplc ID ;98A0621009.037 I O b  &u+h 

MiUCiX : Ivlisc. 

Dare Rcccivcd : 031 1198 
PfiOrity : Routine 
Collector : Client 

b b  m -. : 980232 1-20 

Dare Collecccd : omwa 

Gamma PflA - 98 i f em  

Acdniu m-298 
Americium-% 1 
Antimony- 124 
Mcimony-I 25 
Ban'um-133 
Barium-140 
Beryyllium-7 
Bisrnuch-2 12 
Bismuth-2 14 
Cerium- 139 
Cerium- 141 
Cerium-144 
Cesium-1 34 
Cesium-I36 
Cchxrn-137 
Chromium-51 

Cobalt-57 
Cobalt-S8 
Cobair-60 
Europium- 152 
Europium- 1% 
Europium-155 
lodisc-131 
Indium- I42 
frm-59 
h a d - 2  I2 

Cobdt-56 

u 
U 
U 
U 
U 
U 

I 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.51 
0.00185 

-0.Ooo 1 23 
0,ans 

-0.000277 
0 . ~ 2 6  

-110559 
1-12 

0.695 
-QO IS3 

-0.00869 
0.0543 
0.0154 

-0.obR9 
0.00724 

-0.194 
0.00423 
0.0195 

0.0158 
-0.0569 
-0.022 1 
0.013 1 

-0.0401 
-0.00880 

0.0799 

-0.0 I S7 

1-50 

4- 0.3s0 
+/- 0.116 

+I- 0.0304 
+I- Q.Ui'57 
-ti- 0.03 80 
+I- 0.179 
+/- 0.155 
4- 0.457 
4- 0.149 

4- 0.0331 
+/- O.0448 
+I- 0. I 56 

+/- 0.0295 
+I- 0.07 I3 
+/- 0.0337 
+/- 0.197 

+I- 0.0416 
+/- 0.0191 
+I- 0.0298 
4- 0.0344 
+I- 0.0890 
+/- 0.1 12 

+I- 0.0849 
+I- 0.06 I 8 
+I- O.m.94 
+J- 0.0738 
4- 0.230 

0.225 
0.198 

0.0544 
0.132 

0.062 1 
0.328 
0.455 
0.369 

0.0933 
a.ma 1 
aoam 
0.188 

0.0494 
0.1 16 

0.0609 
0.488 

0.0642 
0.0361 
0.0-194 
0.066s 
0.14s 
a. I98 
0.157 
0.109 

0.5497 
0.1-18 

0.084 I 

1.00 pci/g 

1.00 pCi/E: 

1.00 p c i g  
1.00 pwg 
1.00 pCi/g 
1.00 pcvg 
1.00 pCiig 
1.00 pci/g 
1.w pci/g 

Q J O O  pcug 
0.100 pcifg 
1.00 pcug 
5.00 p c i g  
1.00 pcilg 
1.00 pcis 

0.100 pcug 
1.00 p c i g  

0.100 p c i / g  

0.500 pCi/g 
0.200 pCi/s 

5.00 pCi/g 

0.400 pCi/g 

0.200 pCi/g 

0.200 pmg 

1.00 Fig 
1.00 pcilg 
1.00 p c i g  

1.0 EIB O W ~ B  0756 116~63 I 
1.0 
I .o 
1.0 
1.0 
I .o 
1 .O 
I .O 
1.0 
I .o 
I .o 
1.0 
I .o 
1 .o 
\ .O 
1.0 
1.0 
I .o 
I .a 
1 .0 
I .o 
1.0 
1 .o 
1 .o 
1 .o 
1 .a 
I .O 
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0 

0 

ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, [NC. 
A Cenerd Engineering Laborararies, Inc. Afiilirrle. 

-. CERTIFICATE OF ANALYSIS 

Clicot: Kaiser Hill Company. L.LC. 
Rocky Flats Environmental Tech. Site 
Bldg. 881 
Golden. Colorado Bo402-W6J 

Ekvimn&cntnI samples Rnpid (D) Turnwound 
Con m i :  Ms. Virgene Idekcr 

Project Description: 

cc: KWC000797 Report Dare: February 24, 1999 Page 2 of 3 

Sample ID : 9BA0621009.077 

Parameter Qualifier Result QL PL Unib DF Annlysr Dace Time Batch h.1 

bad-214 J 0.854 +/- 0.1 75 OJ06 1.00 pCilg 1.0 
MmganrscS4 U 0.0271 +/-0.0351 0.0653 0.100 pCdg 1.0 ETB 07fl-Q19g 0756 116863 1 
Mercury-203 U 0.048 1 +/- 0.0533 0.0498 1.00 pCi/g 1.0 
Neodymium- 147 U -0.0608 4 - 0 . 3 S  a632 1-01) pcilg 1.0 

Niobium-94 U -0.00145 i-/-0.0314 0.0552 1.00 pCi/g 1.0 

- 

Neptunium-239 U -0.0682 4-0.14.5 0.260 1.m p m g  1.0 

Niobium-9S U 6.0156 t/-O.M32 0.073 1 1-00 pcug I.0 
Porassium4O 24.3 4- 2.91 0.59 1 1.00 p c i g  1.0 

Rndium-226 J 0.695 +I- 0.149 0.0953 1-00 pci/g 1.0 
Radium-228 1.5 1 +/- 0.350 0.225 1.00 pci/g 1.0 
RUWum-106 U -0.0230 +/-0.287 OS09 O.BO0 p c i g  1.0 
SiIver-llOM u 0.00927 + L Q O ~  0.0556 1-00 pCi& 1.0 

Prornehiurn-i& U -0,0149 4-0.0303 0.05 I I 0.100 pCi/g 1.0 
Promcthium-l46 U 0.00595 4- 0.0366 0.0674 0.100 pCilg 1.0 

Sodium-= u -0.00755 4 - 0 . m  0.0707 0.700 pCi/g 1.0 
Tnallium-ma J 0.477 i/-0.0903 0.0516 1.00 pCie 1.0 
Thorium-234 2.95 +I- 1.94 1.65 1.00 pCi& ].a 
?in4 13 U -0.00710 +/- 0.0330 0.0600 1.00 pCifg 1.0 

Yluium-88 U 0.01 07 4- 0.0257 0.059 0.100 pCi/g 1.0 
Zinc-65 U -0.0801 4-0.0926 Q.153 0.XO pCi/g 1.0 

U 0.0 17 I +/- 0.058 1 0.106 1-00 pCi/g 1.0 Zirconium-95 

Umnjurn-235 u -0.0424 +J-ONCI 0.302 0.500 pCi& 1.0 

M = Mcfhad Method-lksctlption 
------_I_ ___ __. .- 

kI I HASL 300 
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ENVIRONMENTA PHYSICS, INC. 
0 

A General Engineering LaOorafories, Inc. Affiliate. 
ENVl RONMENTAL 

PHYSICS, JNC. 

L_ 
___. C€RTIFlCATE O F  ANALYSIS - 

Client: Kaiser Hi11 Company. L.L.C. 
Rocky Flars Environrnenlal Tcch. Site 

Goldm. Colorado BW02-0463 

Envimnmcnral samples Rnpid (D) Turnaround 

mug. BE J 

Contact: Ms. Virgent Ideker 
Project ksaiprion: 

cc: KHC000797 Rtpan Date: Fcbruary 24. 1998 h g C  3 Of3 

Sample ID : 98A062 1 009.027 

h.I= Method Erlethod-Descrlprion -_ 
This darn report hss brcn prepwed and reviewed 
in accordance with Gcnusl EngineeTing hboniades 

P. 0. Mox 30713 Charleston, SC 2941 7 18031 556-0171 Fax Itif331 766-1 178 



ENVIRONMENTAL PHYSICS, INC. 
A Generjl Engineering Laboratories, lnc. AT(ihte. 

0 
? 

ENW RONMENTAL 
PHYSICS, JNC. 

CERTIFICATE OF ANALYSIS 

Clicnl: Kaiscr Hill Cornpimy. L.L.C. 
Rocky Rats Envimnmcntd Tech. Site 
Bldg. 861 
Golden. Colondo 80102-0464 

Environmental samples Rapid (D) Turnaround 
Con u c c :  MS. Virgcnc ldeker 

hojnr Ducriprianr 

Rcpon Date: February 24.1998 Page I of3 cc: mcm797 

Parameter Qu  d i fier Result DL RL Uni& DF Analyst Date Time Batch M 

Gamma PHA - 98 i t em 
Ac rioium-221 
Americium-141 

And mony- 12.5 
Ba3ium-133 
Barium- 140 
Beryllium-7 
Bismuth-:! 12 
Bismuth-21 4 
cerium-139 
Cerium-141 
Cerium-] 44 
Ccsium-I 34 
Cesium-136 
Cesium-137 
Chromium-51 

Antimony-124 

Cob&-56 
CobalC-57 
Cohair-58 

Europium-I 52 
Europium-\ Sd 
Europium-i 55 

Cobaft-60 

Iodine-13 1 

Iron-59 
0 hdium-192 

had-I? I2 

U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
u 

I .36 

0.0149 
0.0803 
0.0 I89 
0.109 

-0.0236 
0.599 
0.785 

-0.0427 

-0.0278 
-0.00395 
-0.COI 70 
-0.00907 
-0.0160 

-0.00 I99 
0.0927 

-0.0262 
-0.0 154 

-0.000733 
0.01 67 
0.0359 
0.0660 
0.0567 
0.0263 

0.00785 
0.046 

1.63 

4- 0.329 
+I- 0.134 

+I- 0.0795 
+I- 0.0395 
4-0.171 
+I* 0.240 
+I- 0.437 
+I- 0.169 

il- 0.0265 
4- 0.0539 

+I- 0.1 87 
4- 0.0344 
+I- 0.U743 
+I- 0.0350 

+i- a033 

4- 0.309 
+/- 0.034 1 
if- 0.0277 
+I- 0.03 I I 
4- 0.0335 
4- 0.0935 
+I- 0.1 10 
4- 0.0969 
4- 0.0670 
+/- 0.0303 
+I- 0.078 j 

+I- 0.220 

0.112 
0237 

O . M R 5  
0.151 

0.065 I 
0.317 
0.124 
0.574 
0.106 

0.0428 
0.0926 
0.3 23 
0.0507 
0.131 

0.0605 
0.563 

0.0575 
0.03 81 
0.0570 
0.0645 
0.153 
0.209 
0.174 
0.173 

0.0552 
0.148 

0.0873 

1.00 pa& 

1.00 pcilg 

1.00 pcus 
i.oa pcgg 

1.00 pcifg 

0.400 pCilg 

0.200 pCi/g 

1.00 pCiig 

1.00 pCi/g 
1.00 pCi/g 
1-00 pCi/g 

OSW pcifg 
0.100 pCj/g 
1.00 pCi/g 
5.M) pCilg 
1.00 pCi/g 
1.00 pCi/g 

0.100 pCi/s 
1-00 pcgg 

0.100 pCi/g 
0.500 pCilg 
0.2W pCifg 
0.200 pci/b' 
5.00 pCi/s 
1.00 parg 
1.00 pCils 
1.00 pci/g 

1 .o 
1 -0 
1 .o 
1.0 
1.0 
1 .o 
1.0 
1 .o 
1 .O 
1 .o 
1.0 
.O 

1.0 

P. 0 . 8 a x  30717 Charleston, SC 29477 (8031 556.8 I71 Fas (0031 76G-1~23?1-21- 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, fnc. Affiliale. 

-- CEPTlFICATE OF ANALYSIS 

Client: Kaiser Hill Compny. LL.C. 
Rocky Rars Environmental Tech. Sire 
Rldg. I381 
Golden, Calorndo 80402-0464 

Environmend sarnpta Rnpid (D) Turnaround 
Conracr: Ms. Virgcne idekcr 

Pmiect Description: 

Parameter 

Lcqd-2 14 
Mangnnesc-54 

Ncodpium-147 
Mtrruty-203 

Ncpt~nium-239 0 Niobium-94 
Niobium-95 
Potassium4 
Promchiurn-1 
Promethium- 1 6  
Radium-226 
Radium-qAa 

Silver-] IOM 
Sodium-22 
ThalliumZO8 
Thorium-234 
Tin-I 13 
Urnniurn-235 
Yttrium-88 
Zinc-65 
Zirconium-95 

kuthenium-lO6 

Result DL RL Units 

J 
U 
U 
U 
u 
U 
U 

U 
U 
J 

U 
U 
U 
I 

U 
U 
U 
U 
U 

0.778 
0.03 1 I 

-0.462 
a .nm 

aaia 
-D.DSB? 

0.061 I 
27.0 

-0.w93 I 
-0.0468 

0.785 
136 

-0.00018 I 
Q.0237 
0.436 

2.14 

0.1 17 
0.0 158 

0.00 

-0.0762 

-0.0374 

a.ms 

+/- o. J 78 
+/- 0.03 13 
+I- 0.0324 
. +I- 0.384 
4- 0. I73 

+I- 0-0293 
+I- 0.0689 

+I* 3.23 
+I- 0.0299 
+I- 0.6176 
+/- 0. J69 
4- 0329 
+I- 0.2269 
4- 0.03 19 
4- 0.0393 

+I- 1.79 
4- 0.0367 
+I- 0. I97 

+I- 0 . 0 ~ 8  

+I- 0.0297 
+/- 0.0379 
4- 0.0923 

a. I 08 
0.0611 
0.0599 
0.596 
0.296 

0.0556 
0.0790 

0.555 
o . a m  
0.0658 
a106 
0.212 
Q.460 

0.0555 
0.0745 
Q J X ~  

1.95 
0.0606 
0.350 

0.0625 

0.1 16 

a . m  

1.00 pCilg 
0.100 pcitg  
1.00 pCi& 

1.00 pci/g 
1.00 p c i g  

1-00 pcilg 
0.1m pci/g 
0.100 pcifg 

1-00 pcifg 
1.00 pci/g 

0.800 pCYg 
1-00 pwg 

0.700 pCil3 
1.00 pCilg 

1.00 pa/: 
0.5m pcug 
0.100 pCVg 
0.- 9m pcvg 
1.00 pCi/g 

1.00 pCilg 

1-00 pCilg 

1.00 pci/g 

DF Analyst Dntc Time Batch h.( 

1 .o 

1.0 
1 .o 
1.0 
1.0 
1.0 
1 .o 
1 .o 
1 .O 
1.0 
1.0 
1 .o 
1 .o 
I .o 
I .o 

1 .0 
I .o 
I .o 
1.0 
1 .O 

,. - - 
1.0 EIB a m m e  0757 I 16863 1 

I .a 

Cornmerits 
Zr-95 not quantificd due to low nbundancc. 

'9802321-21 * 
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ENVIRONMENTAL PHYSICS, INC. 
4 General Engineering Laboratories, Inc. Aifiliale. 

ENVIRONMENTAL 
PHYSICS, INC. 

.- CERTIFICATE OF ANALYSIS -. - _  

Client: Kaiser Hill COinpdny, L.L.C. 
Rocky Flao Environmcnral Tech. Si= 
Bldg. 881 
Galdcn, Colorado 80402-MM 

Envimnmqul samples Rapid CDI Turnmund 
Cantacr: Ms. Virgcnc ldekcr 

Projcct Descriprion: 

cc: KHC000797 Repon Datc: Fcbnrw 24,1998 h g e  3 of3 
- 

Samplc ID : 9RA062 1 0 10.030 

Method-Dacn p lion 
-. 

M = Methad 

This data report has ksn prepared and reviewed 
in accordance with Gcnenl Engineering Labamtorics 

P. 0. BOX 3071 3 Charleston, SC 2941 7 (8031 556-8 I71 FJX (803) 7hh-I I 78 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

ENVIRONMENTAL 
PHYSICS, INC. 

-.- 
CERTIFICATE OF ANALYSIS - ____._ 

Clienr; Kaiser Hill Compaoy, LLC. 
Rocky Flats Enviranmcncal Tcch. Site 
Bldg. 881 
Golden, Colomdo BO402-0464 

En~mnmtnrJl smplcs Rapid (D) Turnaround 
Cant act; Ms. Virgeno Ideker 

Project fixription: 

CCI KHC000797 Rtpon Darr; Fcbruvy 24.1998 Pngc 1 of3 - 
Sample 1D :98A0621015.044 L y r r  1% 
b b  ID : 980233-1-22 
Marrix : Misc. 
Detc Collected I OYlanS 
Date Received : 07-11 1/98 
PnOI-irY : Routine 
Collector : Clienc 

Para rn eter Quallflcr Result DL RL Units DF AanlystDste Time Batch h.I - a Radiologid 
Gamma FHA - 98 irems 
Actinium-226 
Amedcium-241 
Antimony-124 
Anumony-I 25 
BPrium-133 
B ariurn- 140 
Bcryllium-7 
B irmuth-3 12 
BJsmuth-Zl4 
Ccrium- 139 
Cerium-141 
Ccrium- 144 
Cesium-134 
Ccaium-136 
Ceslum- 137 
Chromaurn-SI 
CObalI-56 
Cob4 1-57 
Co ba It-58 
Cobair-60 
Europium- IS:! 
Europium-IS4 
Europium-155 
lodir~c- 13 I 
Iridium- 192 
Iran-59 

0 
Lead-? I2 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 

257 
0.0504 

-0.0 174 
0-00279 
-0.179 
-0.177 
0.0463 

1.59 
1.16 

-0.00992 
0.0398 
0.090 I 

-0.0835 
-0.0371 
0.00876 
-0.0433 

4.00576 
-0.000168 

-0.01 I 1 
0.0133 

0.00268 

0.13-6 

0.0197 
0.0567 

2.4 I 

-0.0207 

-o.mns 

4- 0.504 
4- 0.149 

+- 0-0355 
+I- 0.0831 
+I- 0.0603 
4- 0-1 99 

4- 0.560 
tl- 0.2 I4 

+I- a172 

+I- 0.0171 
t/- 0.0503 
+I- 0.1 a9 

4- 0.0380 
+I- 0.0694 
+I- 0,0356 
+I- 0.32 1 

+I- 0.0349 
+I- 0.0235 
if- 0.0324 
4- 0.0383 
+/- 0.099d 
+/-0.114 
+I- 0.1011 
4- 0.0732 
+I- 0.0307 
4- 0.0642 

+I- 0320 

0101 
0.35 

0.0614 
a153 
0,0733 
0.310 
0.502 
0.45 1 
0.1 14 

0 . m 1  
0.345 

0.05SiS 
0.122 

a0650 
0.55 1 

0.061 1 
0.0426 
0.0559 
0.0734 
0.J71 

0. I96 
0.1 2.5 

0.0553 
0.145 

0.093s 

0.0480 

a . m  

1.00 pcifg  
0.~00 pcvg 

I .oo pcilg 
0.200 pcifg 

1.00 pcir'g 
1.00 pcitg 
1.00 pcifg 
1.m pcifg 
1-00 pcvs 

1.00 pcifg 

0.100 p w g  
1.00 pciig 
S.OG pcifs 
1.00 pcifg 
1-00 pcifs 

0.100 pci/g 
1.00 pCi/g 

0.100 pCiIg 
0.500 pCi/g 
0.700 pcyg- 
0.200 pCi/g 
5.00 pci/g 
1-00 pcils 

1.00 pCif: 

1.00 PCi/g 

0.500 pC& 

1 a0 pCilg 

1.0 02ZY98 0759 116863 I 
1.0 
1.0 
1 .o 
I -0 
I .o 
I .O 
1 .o 
1.0 
1 .o 
1 .O 
I D  
1 .o 
I .a 
I .a 
I .o 
1.0 
I .o 
1 .o 
1.0 
1 .o 
I .o 
I .o 
I .o 
1 .o 
1.0 

1.0 

P. 0. Box 30717 Charleston. SC 29417 (8031 SSG-8171 - FJX (8031 7G(r-h~87321-22~ 
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ENVIRONMENTAL PHYSICS, 1NC. 
A General Engineering La boralaries, Inc. Affiliale 

0 

ENVIRONMENTAL 
PHYSICS, INC. 

- CERTIFICATE OF ANALYSIS -- --_I__ 

Client: Kaiser Hill Company. U C .  
Rocky Flats Enuironmcnd Tcch. Site 
Eldg. 881 
Golden. Colorado 804(12-0464 

Envimnrncntal samples Rapid (D) Turnamund 
corlmct: Ms. Virsenc ldcktr 

Pmjcct Descripuon: 

Rrpm Dare February 24. 1996 Page 2o f3  cc: KHCOW797 

Snmplr: ID : 98A0621 015.045 

Pamrneter Qualifier Result DL RL Unlts DF Analyst Date Time Batch &I 

I Lead-?\$ 
Mnnganese-54 
Mercury-203 
Neodymium-147 
Ncprunium-239 
Niobium-94 @ Niobium-95 
Parassiurn-40 
Prorncthium-I# 
Prornnhium-lqd 
Radium-2% 
Radium-228 
Ruthmiurn-106 
Silver-1 10M 
Sodium-22 
Thdliurn-208 
Thorium-3-34 
Tin-113 
Umnium-13.5 
Yttrium-88 
Zinc-65 
Zirconium-95 

U 
u 
U 
U 
U 
U 

U 
U 

U 
U 
u 
J 

U 
U 
U 
U 
U 

I37 
0.0607 

0.00 
4.184 

-0.0475 
-0.0128 
0.01 13 

238  
4.039 
0.0223 

1.16 
2 5 7  

O.lM 
-0.03SB 

-0.00748 
0.784 
233 

-0.0146 
0.196 

0.00171 
-0.0586 
0.08 I 3 

+I- 0.224 
+/- o.w?-o 
+I- 0.0706 
+/- 0.387 
tl- 0.182 
4- a m %  
+I- 0.0460 

+I- 2.81 
+I- 0.0358 
4- 0.0415 
+I- 0-214 
+I- 05504 
4- 0.280 

+!- 0-0; 14 
+I- 0.0405 
4-0.131 
4- 133 

+/- 0.0420 
4- 0237 

+/- 0.0338 
+I- o.G?Q:! 
t t -  0.0891 

0.120 

0.05 84 
0.676 
0.326 

0.0594 
0.0765 
0.61s 

0.0760 

o.059~ 
0.07ai 
0. I14 
0.20 I 
0.520 

0.0'503 
0.071g 
0.0588 

2.16 
0.0743 

0.351 

0. I33 
0.114 

a.ata1: 

1.00 pCi/g 
0.100 pcvg 

1.00 pCi/g 
1.00 p c i g  
1-00 pCilg 
1.00 pCifg 
1.00 pCilg 
1.00 pci/g 

0.100 pcilg 
0.100 pCiIg 

1.00 pG/g 

0.800 pCUg 
1.00 pCi/g 

1-00 p c i g  

0.700 pciig 
1.00 pCirg 
1.00 pci lg  
1-00 pCilg 

0.500 pCi/g 
0.100 pCi/g 
0.300 pcu: 

1-00 pmg 

1.0 
1.0 EJB 02/20/98 0759 116863 1 
1 .o 
1 .o 
1.0 
I .o 
1 -0 

1.0 
I .O 
1.0 
1 .o 
1 .o 
I .o 
1 .0 
1 .o 
1 .o 
1 .o 
I .o 
1 .o 
1.0 
10 

1 .a 

Comm cn cs: 
Hg-103 not quantified due KO inicrferenct. 
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ENVl RONM ENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, lnc. Afiiiiate. 

- CERTIFICATE OF ANALYSIS 

Rcpon Dare: Fcbmvy 24, 1998 POg& 3 of 3 CC: mCOLX)797 * 
Sample ID g a ~ 0 6 2 1  ois.0.1~ 

- 

M =Method h3elhod-Descnpdon 

This data repon has b a n  pnpared and reviewcd 
in accordance with Gcoenl EngincMing Labomones 
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ENVIRONMENTAL 
PHYSICS, INC- 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborarories, Inc. Affiliate. 

-.- CERTlFfCATE -. O F  ANALYSIS 

Client: Kaiser Hill Company. L.L.C. 
Rocky Flu Enviironrncntd Tctb. Sire 
Bldg. 881 
Caldcn. Colorado 80402-0464 

hviraclmenral samples Rapid (D) Turnaround 
Contact: Ms. Virgene Ideker 

Project Description: 

cc: KHc000797 Reporr Datc: February 24, 1998 Page 1 of3  

Somple ID :9BA06?1 016.448 =O- 12s '  & 
Lab ID : 9802321-23 
Mnrrix : Misc. 
Date Collected : OZlO198 
Dart Rcccived : 0 3 1  1/98 
Riori1y : Routine 
Collector : Client 

-_- 
f i n m e t e r  Qudifitr Result PL RL Units DF Analyst Date Time Batch M 

.- 

Gamma PHA - 98 ;rem 
Actinium-228 
Am ticium-2.4 1 
Antimony-124 
Antimany-1 25 
B w-um 133 
B a t i u m - l a  
Bcryllium-7 

Bismuth-?14 
Cerium-139 
Cerium-I41 
Ccrium- 144 
Cesium-134 
Cesium-136 

Chromium-SI 

Cobalt-57 

Cobalt-60 
Europium- 152 
Europium-154 
Europium- 155 

Bismuth-9 12 

CeSj Um-I37 

Cobd t-56 

Cob4 t-58 

lodine-131 0 Indium-192 
Iron-59 
Lead-21 2 

U 
U 
U 
U 
U 
U 

J 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I .42 
0.0512 
0.0240 

-0.00314 
0.0300 

-a0137 
-0.068s 

1.24 
0.985 

0.00673 
0.0322 
0.04iO 

-0.000898 

0.0 I66 
-0.170 
-0.0 i 04 
0.00.151 
-0.01 os 

-0.0021 1 
-0.00796 

0.128 

0.00399 

1.45, 

-a.ow 

- a . w  I 

om70 

-0.0688 

+I- am 
+I- 0.233 
4- 0.03 15 
+I- 0.0791 
4- 0 . ~ 1 4  
4- 0.162 
+I- 0.252 
+I- OS09 
4- 0. I97 
4- 0.0234 
+I- 0.047 1 

+/-0.161 
4- 0.0323 
+/- 0.0862 
4- 0.0308 
+I- 0.30 I 

+/- 0.03 10 
4- 0.0208 
4- 0.0376 
4- 0.0307 
+I- 0.007 

+I- 0. I05 
+f- 0.149 

+I- 0.0663 
4- 0.0288 
+/- 0.0!396 
4- 0.201 

0.186 
0.405 

O.M98 
0.146 

0.0678 
0284 
0.461 
0.494 
0.0988 
a.wa 
0,0876 
0.298 

0.0s 1 1 
0.130 

0.058 I 
0.5 IO 

0.0534 
0.0385 
0-0563 
0.0500 
0.151 
0. I64 
0. I68 
0.1 13 

0.0507 
0.125 

0.0775 

1.00 pci/s 
0.400 p c i g  

a . m  pci/g 
1-00 pciig 

1.00 pci ig 

1.00 pcirg 

0.100 pci/E 
1.00 p w g  

1-00 p c i g  
1.00 pci/g 

0.100 pci/CJ 

0.100 pci/g 
0.500 pci/g 
0.960 pfdg 
0.7w pcilg 

1-00 pmg 

1-00 pCifg 
1.00 pCi& 

1-00 pCi/g 
1.00 pCj/,: 

0.5M3 pCi/g 

5.00 pCUg 

1.00 pCilg 

5.W pCi/g 
1.00 pCi/g 

1.00 pG/g 
1.00 pc;/g 

1.0 EllB OU2a(9S a801 116863 1 
I .o 
1.0 
I .o 
1 .o 
1.0 
1.0 
1 .O 
1 -0 
1.0 
I .O 
I .a 
I .o 
10 
1 .o 
1.0 
I .O 
1.0 
1 .o 
1.0 
I .O 

I .o 
1.0 
I .O 
I .o 
i .o 

I .a 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineerir?g Laboratoriex, lnc. Ahliate. 

0 

ENVIRONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS .- --.---- 

Clirnr: Kaiser Hill Company. LLC. . 
Rocky flats Environmental Tech. Sitc 
Bldg. 881 
Galden. Colorado 80402-@4&4 

Environmental samples Rapid (D) Turnaround 
Cantacr: Ms.. Vifgenc Idakcr 

Pmjca Dcscripdon: 

Report Date: February 24. 1998 h g c  2oP3 cc: KHcoO0797 

Samplc CD : 96AOG21 016.048 

_ _  ~ _ _ _  
Pawarnctcr Qualifier Result DL RL Units DF Analyst Date Time Botch trI 

hd-?! 4 
MMganese-54 
Mercury-203 
Neodymium- 147 
Nzptudum-239 
Niobium-94 
Ni obium-95 
Powsiurna 
Pcamcrhium-161 
Promethium146 
Radium-226 
Radium-228 
Ruchcnium-106 
Silver-I 10M 
Sodium-22 
Thallium208 
ThOfiUm-234 
Tin-I 13 
Uranium-235 
Yttrium-88 
Zinc45 
Zircortiom-95 

J 
U 
U 
U 
U 
U 
U 

U 
u 
J 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

0.98 i 
-0.01 33 

040 
-0.21 3 

0.0 178 
0.0432 

26.0 
-4.00184 

0.03 I9 
0.985 

1.42 
0.0525 

-0.0031 1 
-0.0 1 55 

0.496 
1.59 

-0.0148 
0 0534 

-0.0039 1 
-0.0624 
0.0703 

0.0181 

4- 0.184 
+I- 0.03 19 
4- 0.0676 

+I- 0.337 
+I- 0. I62 

+I- 0.0292 
4 0.0394 

+I- 3.30 
4- 0.0289 
+I- 0.0353 
+/- 0.197 
4- 0.360 
+I- 0.158 

+I- 0.027 I 
+I- 0.0374 
-4- 0.0880 

+I- 1.71 
+I- 0.03 60 

+I- 0. I75 
+I- 0.0334 
+/- o.om 
4- 0.0891 

0. I09 
O.OS32 
O.QS63 
0.5 63 
0.300 

0.0547 
0.0693 
0.567 

0.0s 12 
0.0687 
0.0988 
0.186 
0.477 

0.0187 
0.0657 
0-0s 86 

3.01 
0.0649 
0.321 

0.061 I 
- 0.129 

0.1 13- 

1.00 pCVg 
0.100 pcug 
1-00 p c i g  
1.00 pcils 
1.00 pcvg 
1.00 pcvg 
1.00 p c i g  
1.00 pcig 

o . m  p c i g  
0.10Q pcilg 

1-00 p c i g  
1.00 pcilg 
0.800 pCi/g 

0.700 pciig 

1.00 pCilg 
1.00 pcilg 

0.500 pCilg 
0,100 pci/g 
0.200 p c i g  
1-00 pCilg 

1.m pci/g 

1-00 p c i g  

1.0 
1.0 EJE 02/20/98 OB01 I 16863 1 
1 .o 
I .o 
1.0 
1.0 

I .o 
I .O 
1 .o 
1.0 
1 .o 
1.0 
1.0 
1 .o 
\ .o 
1 .o 
I .o 
1.0 
1.0 
1 .O 
1.0 

I .a 

Comments : 
Hg-203 no1 quaniified duc to inrcrfcnnce. 
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ENVIRONMENTAL PHYSICS, INC. 
A General engineer in^ hboratories, Inc. Aifilidte 

0 

ENVIRONMENTAL 
PHYSICS, INC. 

.-- CERTIFICATE OF ANALYSIS 
-, -” . _- 

Clicnt: K i s c r  Hill Company. L.LC. 
Rocky Flars Environmental Tech. Sitc 
BMg. 881 
Golden. Colorado 80102-0464 

Ertrironmental samples Rapid D) Turnamound 
Contacr: Ms- Vi-c ldcker 

Projecr Dcscciprion: 

cc: KHC000797 R e p a  Dale: Febiuary 34, 1998 Pagc 3 of 3 

Samplc ID .98AD621 016.038 
__- 

kIclhad-Description _-- FI =;Method 

Pevicwed Byw ., 



MAK. -16' YL((P1UNJ 14:55 GEL 

ENVIRONMENTAL 
PHYSICS, INC. 

MKK'I'NC; / A(;(;'I'/UUA L 'I'LL: 803 7bY 737bt411211 l'. 025 

ENVIRONMENTAL PHYSICS, INC. 
A CeneGd Engineering Laboratories, tnc. AMfiare 

- CERTIFICATE OF ANALYSIS -.. 

Clienc: Kiscr Hill Company, L.L.C. 
Racky mars Environment4 Tech. Site 
Bldg. 881 
Goldto. Colondo BW02-MfA 

Envimnmrnrai samples Rapid (73) Turnaround 
Contact; Mr. Virgene ldzltcr 

Prajccr Dcsniptior\: 

Rcpan Daw: Februq 24,1998 Page I Of3 (r: KHCO00797 - 
Sample ID ;9RAQ621-011.036 L-* JOJA tJb C3~4/ 
b b  ID : 3803351-16 
Matrix : Mjsc. 
Dare Collected : 02104/98 

priority : Routine 
CoUector : Clienc 

Daft Receivcd ; O ~ A ~ B B  

..._- 
DL ILL Units DF Analyst Dote Time Barch M Parameter Qualifier Rtsulf - -- 

Radialaglcal 
Gamma PHA - 98 { r e m  
Actinium-778 
Ameficium-24 1 
Andmany- 17-4 
And rnony- 125 
Barium-133 
Barium- 140 
Bwylljurn-7 
Bismuth-71 ?. 
Bismuth-214 
Cerium- 139 
Ctrium-141 
Cerium- 144 
Ccsium-134 
Cuium-136 
Cesium- I37 
Chromium-5 I 

Cobalt-57 
Cobiilr-56 

CDbaI-58 
Cobdt-60 
Europium-1 92 
Europium- ! 54 
Europium-1% 
Iodine- I3 1 
Iridium-192 
Iron-S9 
L c ~ d - 2  12 

U 
U 
U 
u 
U 
u 

J 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I .66 
0.0368 

0.00686 
-0.0434 

-0.0000468 
0,0908 

1.76 
0.705 

0.0103 
-0.M3959 
-0.0021 7 
-0.00434 

0.019 1 
-0.007,73 
-0.00349 

-0.00557 
-0.003 10 
-0.0042X 
-0.064 I 
-0.0696 

0.00 
-0.ooJ78 
0.00677 

-0.000729 
1-18 

-0.001 83 

a.o2oi 

+I- 0393 
4- 0.0826 

4- 0.05 15 
+I- 0.0260 
+I- 0.144 
4- 0.178 
4- 0.474 
+I- 0.137 

4- 0.0 I73 
+I- 0.0341 

4-0.114 
4- 0.0131 
+I- 0.0553 
+I- 0.0249 
if- 0.2 I 1 

4- 0.0141 
4- 0 023 6 
+I- u.02 I I 
+I- 0.0645 
+/- 0.0855 
iI- 0,106 
4- 0.0567 
+/- 0.0203- 
4- 0.0536 
4-0.217 

+I- omsa 

4- 0.0268 

0.1 29 
0.155 
0.0407 
0.088 1 
0.04 I 7  
0.3-9 
0.318 
0.264 

0.03 IO 
0.0599 
0.303 

0.0351 
0.102 

0.0408 

O.Orl23 
0.0349 

0.0404 
0.0372 

0.0890 
0.1 17 
0. I 05 
0. I 03 

0.09ig 
0.0564 

0.0689 

0.358 

o.ma 

1-00 pci/g 
0.400 

1.00 pci/s 
0.200 pCi/g 

1.00 pcig 
1.00 pCi/s 
1.00 $its 
1.00 pCiJg 
1-00 pCVg 
1.00 pCil3 
1.00 pcifg 

0.500 pCiIg 
0.100 pCilg 

5.00 pCilg 
1.00 pCil3 
1.m p a 9  
0.100 pci/s 

0.100 pcifg 

1.00 pci/l: 

1.00 pCi/g 

0.500 pCil5 
Q.200 pCilg 
0.200 pCi/g 
5.00 p C i g  
1.00 pCi& 
1.00 pCi/g 
1.00 pCi/g 

1.0 EIB aw17n~ 1077 114681 I 
1 .o 
1 .O 
1 .o 
I .o 
1 .D 
1 .o 
I .o 
1 .o 
1 .o 
1 .o 
I .O 
1 .o 
1.0 
1.0 
I .o 

I .O 
1 .o 
I .o 
1.0 
I .o 
I .o 

I .o 
I .o 
I .u 

1 .a 

I .n 



MAK. -16' Y8(MONj 14:Sb GEL MKK'I'NG / A(;(;'I'/QUA L 'ILL: 8US 769 737bt4U28 P. 026 

ENVIRONMENTAL 
PHYSICS, 1NC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. A/fili;lle 

t CERTIFICATE OF ANALYSiS - .- 

Clicnt; Kaiser Hill Cornpony. L.L.C. 
Rocky Flats Enviranmcntal Tcch. Site 
Eldg. 88 1 
GaIdcn. Calomdo 60J02-046J 

Environmental samples Rapid (01 Turnaround 
Con tact; Ms. Virgcne ldcker 

Project Drscriptiop: 

Lead-2 J 3 

Mercury-103 
Neadpium-I47 
Neptunium-239 

h / l r u \ g i W G S C - 5 4  

Niobium44 
Niobium-95 
Potassium4 
Romethium-14I 
Promethium- 146 
Radium-226 
Rndium-228 
Ruthenium- 106 
Silver-I 1Qh.I 
Sodium -22 
Thallium-208 

33-1 13 
Uranium-235 
Yttrium-88 
Zinc-65 
Zirconium-95 

Tharjum-234 

J 
U 
U 
U 
U 
U 
0 

U 
U 
.I 

U 
U 
U 
J 

U 
u 
u 
U 
u 

0.723 +/- 0.130 
0.0352 +I- 0.0380 

-0.W681 +I- 0.0266 
-0.159 +!- 0275 

-0.0885 +/- 0. IO5 
0.0 1 03 +I- 0.0707 

0.00 + / - o . w  
20.9 4-2.37 

-0.00566 +/- 0.0201 
0.00369 4- 0.0243 

0.705 4- 0.127 
1.66 +I- 0.293 

-0-0842 4- 0. I97 
0.0 I23 +I- 0.0363 

-0.0249 i/- 0.0305 
0.564 *I- 0-0822 

1.31 4- 1.14 
0.0077 I +/- 0.W3 
O.OSQ0 +I- (1.1 18 

-0.00778 4- QJXW 
-0.M774 +/- 0,0586 

0.OlU +I- o.oJ33 

0.0695 
0.0354 
0.0399 
0.470 
0.1% 

0.0371 
0 . W -  

0.333 
0.0345 
0.w39 
0.0689 

0.129 
0.336 
0.0372 
0.04(9 

1.26 
0.M71 
02L1 

0.0378 

0.0749 

0.039a 

o . o m  

1.00 pcvs 
0.100 pcilg 

1.OQ pCVg 
1.00 pCi/g 
1-00 p c i g  
1.00 pCYg 

0.100 p c i g  

1.0 pcvg 
1.00 pci fg  

1.00 pCilg 
0.700 pCi/g 

1-00 pci/g 
1.00 pcvg 
1.00 pCi/g 

0400 pciiE 
0.100 pCi/g 
0.200 pcvg 

1-00 pci/p 

1.00 pcYg 
1.00 pCVS 

0.100 pCVg 

O-BOO @/E 

1 .o 
1.0 EIB 02/17/98 1017 116681 1 
1 .o 
1 .o 
1 .a 
I .o 
1 .o 

1.0 
1 .o 
1 .O 
1 .a 
1 -0 
1 .o 
1 .o 
1-0 
I .o 
1 .o 
1 -0 
I .o 
1.0 
1 .o 

1 .e 

Comments: 
Eu-1 55 not quandricd due to inrcrfrrcncc. 

Nb-95 not qumnrificd due to low abundance. 

p. 0. Box 30712 9 Charleston, SC 7-3-117 - 1803) 5S6-lll71 Far; (0031 766-1 778 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering L~bontories, Inc. Affiliate. 

CERTIFICATE O F  .,__ ANALYSIS 

Clicni: f(aiscr Hill Comp~ny, L.L.C. 
Pocky Rats Environmental Tcch. Sitc 
Bldg. 881 
Golden, ColodO BOrK)3_-016J 

Contact; Ma. Virgene Ideker 
Projar Dcscriptionr Envircrnmtnwl samples Rapid (D) Turnaround 

This data repon hns bccn prepased and rrvicwcd 
in uccnrdance with Gened Engineering Lahraton'cs 
stmdard oprmtipg procedures. Please direct 

'98025 1 -1 6* P. 0. Bow 30711 Cbarlesron, SC 1911 7 (803) 556-01 71  Fax (803) 766-1 17B 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

CERTIFICATE OF ANALYSIS 

Clienc Kniser Hill Company. L.L.C. 
Rocky nirs Enviranrnencal Tech. Site 
Bldg. 66 1 
Golden. Calondo 8OQO2-0& 

Envimomental sarnplej Rapid (D) Turnvound 
Conraa: Ms. Viqcne Idrkrr 

Project Dscription: 

cc: I(Hc000797 Rcpoa DECG Fcbwq 24,1998 Page 1 o f 3  

Snrnpte ID : g a ~ o 6 2 1  wi.003 bB- 12 
Lab ID ; 980431-17 
Mamx : klisc. 
D m  Collected :0210/98 , 
Date Rscivtd : 021 1/98 
PriOriCy : Rouuae 
Collector : Clihl~ 

Parameter Qunlilier Result DL RL Units DF Analyst Date Time Batch kt 

Gartima PHA - 98 irems 
Actinium-22s 
Americium-241 
Antimony- 124 

Barium-I33 
Barium-140 
Beryllium-7 
Bismuth-', 12 
Bismuth-', 14 
Cerium- I39 
Cerium- 14 I 
Cerium- 144 
Cesium-1 34 
Gsium-136 
cksiurn-I 37 
Chromium-5 I 
Cobol t-56 

Antimony-13 

Cob&-57 
CO baJC-58 
CobalrdO 
Europium- 152 
Europium- I 54 
EurOpiurn-15S 
lodine-1 3 I 
Iridium-192 0 Iron-59 
h a d - 2  12 

U 
U 
U 
U 
U 
U 
J 

U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.23 
6.0807 

0.0784 
-0.0233 

-0.0277 
0.0~~76 

0.9 I 8 
-0.053 8 

1.22 
Q.037 1 
0.0222 

0.00 
-0.0613 
0.0409 

0.1 10 
-0.041 I 

O.OOO9E I 
-0.03 I s 
0.0509 

-0.0688 
-0.0858 
0.0488 
0.03 ID 

-0.00430 

1.35 

0 . m  1 

-0.0533 

4- 0.481 
+I- 0.139 

+/- 0.0668 
4- 0.1 42 

+I- 0.0778 
+I- 0.303 
4- 0.492 
4- 0.93-2 
+I- 0.344 

+I- 0.0436 
4- 0.119 
if- 0.851 

+f- 0.0617 
+/- 0.1 16 

+I- o.oils1 
4- 0.511 

+/- 0.0601 

4- 0.0600 
4- 0.0643 

4- 0.165 
+I- 0.160 
4- 0.164 
+I- 0.129 

+I- 0 . m  I 
ti- a. I 57 

+I- a.0396 

+I- 0.244 

0.38 1 
0-379 

om99 
0.248 
0.1 12 
0.552 

0.876 
0. I77 
0.0799 

0. I59 
0.561 

0.0834 
0.716 
0.1 19 
0.917 

0.0994 
0.0709 
0. IO2 
0.130 
0.277 
0.3 14 
0.299 
0.21 1 

0.137 
0.116 

0.887 

a.0901 

1.00 pCiQ 
O.MD PCiIg 
1.00 pCi/g 

0.200 pCVg 
1.00 pci/g 
1.00 pCi/g 
1.00 pCi/g 
1-00 pCi/g 
1.00 pciJg 
1.00 pCifg 
1-00 pCiIg 

0.500 pCi/g 
0.109 pCi/g 

1.00 pCiIg 

1.00 pCi/g 
1.00 pCY5 

0.IrxI pCi/y 

0.100 pCi/g 
0.500 pCi/s 
0.200 pCi/,o 
0.700 pCi/g 
5.M pCdg 
1.00 p c i g  
1.00 pCi/g 
1.00 pCi/g 

5.00 pCifg 

1.00 p c i s  

1.0 EJB 02/19/98 2012 116863 1 
1 -0 
1 .o 
J .O 

1 .o 
1 .o 
1.0 
I .o 
1 .o 
1.0 
1 .o 
1.0 
1.0 

1.0 
I .O 
1 .o 
I .O 
1 .o 
1 .o 
I .o 
1.0 
1.0 
I .o 
1 .Q 
1 .O 
I .o 
I .o 



MAK. - 1 b ' Y t l ( M O N J  14:lY GEL 

ENVIRONMENTAL 
PHYSICS, INC. 

MKK'l"(;/AC;C;'S / UU A L 'I'LL: 8U3 7 6 Y  7376+4028 P. uus 

ENVIRONMENTAL PHYSICS, JNC. 
A General Engineering Laboratories, Inc. Affiliate. 

- CERTIFICATE OF ANALYSIS 

Clicoc: Kaiser Hill Company. L.L.C. 
Rocky Has Envimnmcntal Tech. Sire 
Bldg. 88 1 
Golden. Colondo 80401-0464 

Environrnencal samples Rapid (DI Turnaround 
Conracr; Ms. Virgcnc Idcker 

Project aescriptiom 

Report Date: February 24. I998 Pa& 2 of 3 cc: KHC000797 

Silmplc ID :9EAO671 oOf.003 
- 

Pnrameter Qualifier Result DL RL Unia DF Analyst Dak Time Batch PI 

Lesd-214 
bI mmcse-54 
Mcrcury-203 
Neodymium-147 
Nepcunium-39 
Niobium-94 0 Niobiom-9S 
Porassium4 
Promethium-144 
Promethium- 146 
Radium-226 
Radium-228 
Ruthenium-I06 
Silrcr-l10M 
Sodium-?? 
Thfliurn-208 
Thorium-234 

Uranium-735 
Y ttriurn-98 
Zinc-65 
Zjrconium-95 

7511-1 13 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1.12 
0.0108 
0.00 

-0.260 
0.0503 

-0.OOSJB 
-0.000701 

21.4 
0.0236 
0 .032  

1-22 
1.13 

0.130 
0.00492 
-0.039 1 

0.329 
1.05 

-0.0 137 
0.0828 

-0.0399 
a m x  

-a.o?w 

+I- 0.305 

4- 0.0805 
+I- 0.590 

+I- O.asS2 
+I- O.OB36 

4- 3.1 1 
+I- 0.0542 
4- 0.0669 
+I- 0.344 
4- 0.58 I 

+I- 0.0576 
+I- 0.0653 
4- 0.1 46 
+I- 2-w 

4- 0.068 1 
+I- 0.43 1 

+I- 0.0530 

4- 0. I 10 

+t- 0.0613 

+I- 0.30 I 

4- 0.577 

+L 0.161 

0.200 
0.111 
0.100 

J .03 
0.543 

0. I 19 
0.647 
0. IO1 
0.13 
0.177 

0.932 
0. I o 4  
0.1 12 
0.1 I5 
3.17 

0.19 
0.550 

0.746 
0.192 

o m a i  

a m  

0.1 19 

1.00 P a / E  
0.100 pCilg 
1.00 pcilg 
1-00 p a / g  
1.00 pcifg 
1.00 pCig 
1.00 pci/g 
1.00 pCi& 

0.100 pcvg 
0.1 w p c i g  
1.00 pCilg 
1.00 p c i g  

0.800 p c i i g  
1.00 pCi/g 

0.700 pCifg 
1.00 pci/.g 
1.00 p c i s  
1-00 pci/g 

asDo pcig 
0 . m  pciig 
0.200 pcvg 
1.00 pCilg 

I .O 
1.0 DB OY19198 1012 116863 I 
I .O 
1 .o 
1 .O 
1.0 
1 .o 
I .o 
1 .o 
I .o 
I -0 
1.0 
I .o 
1 .o 
1.0 
I .a 
I .o 

1 .o 
1 .o 
1 .o 
1.0 

I .a 

Comments: 
Ce-144 a d  HE-203 noc quanrificd due to inrerfermcc. 

'9901321-17' 
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0 
ENVIRONMENTAL 

PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
4 General Engineering Laboratories, inc. Affiliate. 

CERTlFlCATE O F  ANALYSIS -_ - 

Client: Kaiser Hill Compuny, L.L.C. 
Rocky Rats Environmntd Tcch. Site 
%Id& 881 
Golden. Colorado 80402-61M 

Environmental samples Rppid (D) Turnaround 
CoIltmZc Ms. Virgene Idekes 

ptojcct Descn'pcion: 

cc; KHCOQQ797 Rcpon Darz: Frbruury 24.1998 Page 3 o f 3  
- 

Sample ID : 98A062 1 00 1 -003 

M = Method h.lerhod-Descrip tion .-_- 

This dam report has heen prcporal and reviewed 
in xcordancc with C e n d  Engineering Labommrics / 

'980232 1 - 17' P. 0. Box 30712 . Cliarlesroii, SC 2311 7 W031 .5.56-8171 Fax (8031 766-1178 
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ENVl RO NM ENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, loc. Affiliate. 

.-- - CERTlFfCATE OF _-. ANALYSIS -- --- 

Clienc Kaiser Hill Company. L L C .  
Rocky Flats Environmend Tech. Siw 
Elcfg. 88 I 
GOida, C O ~ O ~ O ~ O  80402-0464 

Coniacc Ms. Virgenc ldcke 
Praject Descripdon: Environmental samples Rapid (D) Turnaround 

cc: mCOO0797 Report Dare: Fcbruq 24, I998 PEgC 1 O r 3  

Sarnplc ID :98A062J 017.051 -0% 125 5E 
Lab IP : 9802321-24 
Marrix . klizc. 

Ratc Received : 0311 1/90 
P r i O t i r Y  : Rouuat 
Collector : Clicni 

Daw Collecred . : owwga  

0 Parameter Qualifier PeSUll DL RL Units DF A n d p t h t e  Time Batch M 
RadioIo&al 
L h m 5  PHA - 98 item 
Actinium-228 
Amenciurn-241 
Anrimony-124 
Antimony-125 
Ea n'um- I 33 
Bsrium-140 
Be~1litm111-7 
Bismuth-712 
Bismurh-214 
Cerium139 
Cerium-1 41 
Orium- 1.14 
Caium-134 
Cesium-136 
Cuium-137 
Chromjvm-5 1 
Cobalt-56 
Cobalt-57 
Cobalt-58 
CobalraO 
Europium1 52 
Europium-154 
Europium- 155 
Iodine-131 
Indium- 192 
Iron-59 
Lead-2 11 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

u 
U 
U 
U 
U 
U 

2.09 *I- 0.4 1 a 
0.0364 +I- 0.1 43 
0.021 4 t/- 0.0308 
0.0 166 if- 0.079 1 

0. I00 +I- 0.149 
-0.712 4- 0.141 

1.33 +I- 0.5 15 

o .om +I- 0 . ~ 1 9  

1.17 +I- 0.192 
0.00937 +I- 0.0767 

0.0 I I6 +/- 0.0479 
-0.0845 4- 0.167 
-0.101 +LO.MIl 
0.0187 +l-O.O8ll 

-0.00606 4- 0.0340 
-0.178 +I- 0.304 

0.00508 +I- 0.0345 

-0.0 I 70 4- 0.0298 
-0.0 179 +/- 0.02 1 I 

0.0236 +I- 0.0320 
0.040 1 +/- 0.08 1 I 
0.0287 +I- 0. I 13 
0.0613 4-0.0916 
0.0383 +I- 0.0648 

0.00920 4- 0.0296 

1-92 +I- 0.240 
0 . w  I +I- 0.0701 

0.164 
0-241 

0.059 1 
0.1 40 

0.0602 
0.307 
0.4 15 
0.416 
0.1 02 

0.mo 
0.0678 
0.197 

0.0517 
0.147 

0.0608 
0.5 10 
0.0618 
0.0372 

0.0659 
0.147 
0.711 
0.173 
0.118 
D.0529 
0.135 

0.0935 

a.0509 

1 .MI 
0.400 

I .w 
0.200 

1 .oo 
I .oo 
J -00 
1.00 

I .oo 

0.500 
0. IO0 

1.00 
5.00 
I .oo 
1 .oo 

- 1-00 
0.100 
0.500 
0.200 
0.200 
5 .oo 
1 .Go 
I .oo 
I .oo 

I .aa 

I .oa 

0. ion 

1.0 m o m m a  OBOI 116863 I 
1 .o 
1.0 
1 .O 
1 .o 
I .o 
1 -0 
1 .O 
1.0 
1 .o 
1 .o 
I .o 
I .o 
1 .o 
1 .o 
I .o 
1 .a 
1 a 
1 .O 

1 .o 
1 .O 
1 .0 
1 .o 
1 .o 
I .o 
I .o 
1.0 
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ENVl RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering &abor6Jraries, lnc. At%'litrte. 

CERTIFlCATE O F  ANALYSIS -- 

Clitnc Kniscr Hill Campmy. LLC.  
Rocky F l a s  Environrnentll Tech. Sirc 
Bldg. ESI 
Golden. Colondo B0402-04M 

Contact: Ms. Vkgenc Idckcr 
Project Description: Envimnrncntll synples Rapid (D) Turnamund 

Repa Date: Februnry 34, 1998 Page 2 of  3 CC: KHCOMy197 

Sample ID : 98A0621 017.051 

Pa rnme ter Qualiiller Rcsull nt RL h i m  DF Ahnlyst Dale Time Batch M 

&cad-2 14 
M;ulgrmcsc-S4 
Mercury-203 
Ncodymium- 147 
NeptUniurn-zg 0 Niobium-% 
Niobium-95 
Po tassiurn30 
Romcthium-144  
Promethium-1 46 
Radium-226 
Radium-318 
Rurhcnium-I06 
Si1 m- t 1 OM 
Sodium-22 
Thlliurn-208 
Thorium-34 
Tin-113 
urzmiua-235 
Ytu-ium-88 
Zinc-65 
Zjrconium-9S 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
J 

U 
U 
U 
U 
U 

1.22 +I- 0.221 
0-00934 +/- 0.a348 
0.00268 4- 0.0339 
0.0445 4-0.351 
-0.140 +I- 0. I53 
0.025 1 4- 0-03 I6 
0.0 143 +I- 0.0100 

24.5 4-3.1 1 
a . w  12 +I- 0.0265 
0.0 I 86 d- 0.0368 

1.17 +/-O.191 
2-09 +I- 0.41B 

0.0514 +C 0.263 
0.01 63 41- 0.0303 
0-0103 A- 0.0402 
0.566 +/- 0.107 
2.17 +/- 1.70 

0.0214 4- 0.0384 
0.186 d-0.190 

0.00991 4- 0.0307 
-0.0 I90 +I- 0.0797 

4- 0.0609 0.0 1 6 I 

aim 
0.0636 
Q.0599 
0.656 

0.169 
0.060 I 
0-0665 
0562 

0.0486 
0.0703 
0.102 
0.184 
0.490 

0.0574 
0.0763 
0.056 I 

2-03 
0.0695 
0.335 

0.0626 
0.1 19 
0.112 

1.00 pCi/g 
0.100 pcilg 

1.00 pcig 
1.00 pci/g 
1.00 pcilg 
1-00 pci/g 
1.00 pcig 
1.00 p c i g  

0.100 pcilg 
0.100 pcvg 
1-00 p c i g  
1.00 p c i g  

0.800 p c i g  
1.00 p c i g  

0.700 pCifg 
1.00 pci/g 
1-00 pCi/g 
1.00 pcilg 
0.500 pCU& 
0.100 pcifg 
0.200 p c i g  

1.00 pcug 

J .O 
1.0 02/10/98 0801 116863 1 

I .o 
I .O 

1 .O 
1 .o 
1 .O 
1 .o 
1 .D 
1 .o 
1 .o 
I .D 
1 .O 
1 .o 
1.0 
1 .O 
1.0 
1 .Q 
I .O 
1 .o 

1 .a 

I .a 

P. 0. Sox 3071 3 Charleston, SC 291 I 7  (80.7) 556-Bl71 Fax (A03\ 70b- I I 78 
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ENVIRONMENTAL PHYSICS, INC. 

a 
A General Erlgineering Laboratories, hc. Affiliafr. 

ENVIRONMENTAL 
PHYSICS, INC. 

-- CERTIFICATE OF ANALYSIS 

Client: Kaiser Hill Company, LLC. 
Rocky flats Environmcnrd Tcch. Sile 
Bldg. E81 
Golden. Colmdo BWM-OQ63 

Cooract: Ms. Virgeneldeker 
Project Dexcriptiow Environmental samples Rapid (Dl Turnsround 

cc; KHco00797 Report Date: February 24, 1998 Page 3 o f  3 
~ - - -  

Sample ID : 98A0621 017.051 

*98023:! 1-24. 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENWRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Aft;/blc. 

CERTiFICATE OF ANALYSIS 

Qknt: Kaikr Hill Company. L.L.C. 
Rocky Flats Environmenrai Tech. Sire 
Bldg. 88 I 
Coldcn. Colondo 8fMfX-a?& 

Enviranmental snmplcs Rapid (D) Tumxnund 
Cantacc Ms. Virgene ldeker 

Project Dclrhiption: 

CC: I(HC000797 Repon Daw: F c b m q  24, 199B Page 1 of3  

Sample ID : 98A0621 M0.060 Po4-  f Sd-fL 
h b  ID : 9802321-3 
Matrix : Misc. 
Date Collected : 02/10/98 
Dare Reccivcd : 021 1198 
Pn'on'ry : Routinc 
Collector : Client 

Pammeter Qudificr Result DL RL Units DF Analyst DaLe Tfme Batch M 

Radiologicml 
0 

Gamma PliA - !a i iem 
Actinium-228 
Amrricium-14 1 
Antimony-124 
hummy-125 
~~ium-133 
Barium- I 40 
BeryUium-7 
E ismurh-:! 12 
Bismuth-214 
Osium139 
Cerium-f41 
Cerium-I 44 
Cesium- 134 
CeSium-136 
Cesium-137 
C7hmniurn-3 1 
Cobalt-56 
Cobalt-57 
Cnbalt-58 

Europium- 1 52 
Europium-] 54 
Europium- 155 

Cobalt40 

Iodine- 13 I 0 Indium-192 

U 
U 
U 
U 
u 
U 

U 
U 
U 
U 
U 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1 -49 
-0.01 07 

-0.00705 
0.044 1 

0.00789 
-0. I45 

-0.0744 
1.03 
1.01 

-0.006 1 f 

0.110 
0 00670 
0.00683 
-0.02 1 3 

0.274 
0.00208 

-0.000869 
0.01 76 
OOS& 
-0.0730 
0.01 16 
0.0227 
0.01 I6 

-0.00 175 
0.0 I47 

I .57 

-0.~39s 

4- 0.366 
+I- 0.131 

+/- 0.0287 
+I- 0.0686 
+I- 0.03a7 
4- 0. I 65 
4- 12% 
+I- 5351, 
4- 0. I e9 
4- 0.0229 
1-4- 0.0470 

+I- 0.162 
+/- 0.0295 
4- 0.0681- 
+I- 0.0305 
t-l- 0.271 

+I- 0.0342 
+I- 0.0 I 89 
4- Q.0307 
4- 0.0342 
+I- 0.0839 
4- 0.1 10 

+I- Q.ag0S 
4- 0.0579 
+I- 0.0275 
4- 5.0823 
4- 0.20% 

0.2 12 
0.226 

0.osos 
0.137 

0.0646 
0.766 
0.401 
0.41 1 

0.0967 
0.0407 
0.08 19 
0.302 
0.0179 
0.1 27 

0.05 I1 

0.0536 
0.0346 
0.0576 
0.0699 

0.202 
0.15t 
0.109 

0.0476 
0.154 

osa I 

a. 147- 

oma8 

1.m pcils 

1-00 p c i g  
0.200 p c i / g  

1.00 pci/!:  

1-m p c ~ g  
1.00 pcgg 
1.00 pCPs 

1.00 pci/g 
0.500 pcilg 
a.ioo p c i g  

1.00 pci/g 
5.00 pcgg 
1.00 pci/g 
1.00 pcvs 

0.100 pCi/:: 
1.00 pCi& 

0.100 pciig 
0.500 pCi/g 
0.300 pCi/g 
0.200 pCi/g 

1.00 pCif3 
1.00 pCilg 
1.00 pca, 

0 . W  pCi/g 

1.M pCilg 

1.00 PCUg 

5.00 pciig 

1.0 EJB ozp,o/9e 01302 1161163 I 
I .o 
1 .D 
1 .o 
I .Q 

I .o 
1 .O 
I .o 
1.0 
.O 

I .o 
1 .o 
1 .o 
1 .O 
1 .Q 
1 .O 
I .O 
1 .rl 
I .o 
1 .O 
I .o 
1 .o 
I .o 
I .o 
1 .o 
I .o 
I .o 
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e 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, (nc. Affilidtc. 

ENVl RONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS -- - _  -.-- 

Client: Kaiser Hill Company, L.LC. 
Rocky Rau Environmental Tech. Sitr 

Gddcs, Calclndo 80402-0464 

Environmcnd smplcs Papid (D) Tummund 

m g .  881 

Caoroct: Ms. Virgme kicker 
Project Description: 

cc: KHcwo797 Rcpon D3tc: February 34. 1998 h g c  2 oi3 

Rt Unib DF Anilyst Dale Tlme Batch Ikl -- P3nmett r  Qualifier Result DL 
Lend214 1.11 +I- 0.21 I 0.102 1.00 pCi& 1.0 

Neodymium-? 97 U -0.0761 +/-0.336 0.601 1.00 pcgg 1.0 
Nepruniurn-239 U 0.0503 4- 0.154 0.787 1-00 pcifg 1.0 

h5c'iobium-95 u 0.000461 +1-0&65 0.07 15 1.00 pcug 1.0 
Po timiurn40 25.4 4- 3.00 0.423 1-00 pcug 1.0 
Promahiurn- 144 U -0.00169 t 4 - O o . 0 2 Q  0.0499 0.IOO pcig 1.0 
Promcthjum-146 U 0,0117 4- 0.0335 0.0642 0.100 p c i l g  1.0 
Radium-226 1.02 +~-a . iw  0.0967 I O 0  pci/g 1.0 

Ruthenium-106 U 0.1 18 +/- 0.368 0.499 0.800 p c i g  1.0 
Silver-1 1OM U -0.00128 4-0 -0242  0.0437 1-00 pci/g f.0 

Tha.Uium-208 J 0.503 +I- 0-0982 0.0504 1.00 p c i g  1.0 
Thorium-234 U 0.415 4- 1.66 1-92 1.00 pcifg 1.0 
Tin-I 13 U 0.02 I3 4- 0,0350 OB670 1.00 pcug 1.0 

m-iortrga U -0.00772 4- 0.0126 0.0426 0.1m pci/g 1.0 
U 0.00656 +I- 0.0938 0.143 0200 pcig 1.0 

Zircani um-95 U 0.0636 +I- o.oai7 0.0997 1.00 pc i lg  1 0  

- . 
Mapnes t -W U 0.0261 +/- 0.0375 0.06 1 2 0.100 pCi/g 1.0 U B  02/7-0/98 0802 116863 I 
M e ~ ~ ~ y - 2 0 3  U 0.00 +I- 0.0707 0.05 13 I .OO pCi/g 1.0 

0 Niohium-94 U 0.000501 +/-0.0281) 0.0501 1-00 p c i g  1.0 

RP~~wI-128 1.49 4- 0.366 a m  I - M ,  pCilg 1.0 

Sodium-71 u 0.00397 +/-/-.om 0.07 19 0.700 pCi/g 1.0 

Unniurn-235 u 0.153 +/-0.174 0.324 0.500 pCi/g 1.0 

Zinc-65 

'9802321-25' 
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ENVIRONMENTAL PHYSICS, INC. 
e 

A General Engineering Laboratories, lnc. Afiiliare 
ENVIRONMENTAL 

PHYSICS, INC. 

CERTIFICATE OF ANALYSIS -.- --- -_--- 

CI icnc: K j i s a  Hill Company. L.L.C. 
Rocky Flau Environmcnral Tab. Sitc 
Bra. 881 
Golden. Colondo 80402-0464 

Envitonmcntal samples Rapid [Dl Turnaround 
Carrun: Ms. Virgme ldckcr . 

Projccr Description; 

cc: KHc000797 Report Dare: Fcbruruy 24,1996 Page 3 of3 - 
Simple ID : 98A0621 033.060 

-980232 1-25: 
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ENVIRONMENTAL 
PHYSICS, JNC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboralor;es, inc. Affiliatc. 

.I__ CERTlFlCATE -- OF ANALYSJS 

P. 02Y 

Clienc Qser Hill Company. LLC. 
Racky Flats Environmenol Tech. Sic 

Rldg. 881 
Goldm. Cobado BOsO2-046F 

Conracr: Ms. Virgent Idckcr 
Project Description: Envimnmencal samples Rapid (D) Turnaround 

Rtpon Date: Ftbnrary 14. I998 Page I of3 cc: KHc000797 

0 Panmeter Qunlifier Result DL R L  U h i b  DF Ahalyst Dare Time Batch M - - ._--- 
Radlolagical 
Gamma PHA - 98 irem 
Auinium-228 
Amcricium-24 J 
Antimony- 124 
Anurnony-I 25 
~fu-iurn-133 

Beryllium-'? 
Bismuth-212 
Bismuth-214 
Cerium-] 39 
Cerium-14$ 
ccrium-144 
Cesium-134 
CeSit~m-136 
Cesium- I37 
Chromium-51 
Co bo1 (-54 
Cobalr-57 
CQbak-SE 
Cob4 t-60 

Bu~uRI-IQO 

Europium- i 52 
Europium-154 
Europium I55 

lron-59 
Lad-? t 2 

0 
U 
U 
u 
U 
U 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.69 
-0-0235 
4.01 11 
0.00392 

-0.00703 
0.03 8 9 
-0.247 
0.853 
0.00 

0.0168 
0.00527 

0.239 
-0.0239 
-0.0306 
0.0111 
-0. I os 

0.00240 
-0.021 1 
-0.02B7 
0.0303 
0.0439 
0.0 117 
0.1 I9 

0.0 Id8 
-0.0131 
0.0 1 I 9  

1.76 

+I- 0.404 
+I- 0.144 

+I- 0.0777 
+/- 0.0350 
4- 0.1 68 
+I- 0.374 
if- 0.57 I 

+I- 0.0224 
+I- 0.01121 
+I- 0.107 

4- 0.0290 
4- 0.0762 
+I- o.mx 
+/- 0.758 

+I- 0.0304 
+I- 0.01-IJ 
4- 0.0331 
+I- 0.0399 
+I- 0.0767 
+I- 0. I 10 

4- 0.0924 
+I- 0.0606 
4- 0.0257 
41- O.OE I3 
+I- 0.246 

4- a.0280 

4- aim 

0.203 
0.156 

0.0507 

0.06 I6 
0.301 
0.42 
0,429 
0.266 

0.043 I 
0.0798 
0.305 

o.L3/E?9 
0.131 

0.0610 
0.453 

0.0564 
0.0346 
0.0532 
0.0655 
0. I44 

0.198 
0. I69 
0.111 
0.0448 
0.148 

0.0835 

a. 139 

1.00 p w g  
0.400 pCig  
1.00 pcvg 

0.200 pCUg 
1.00 pcvg 
1.00 pci/g 
1.00 pci/g 
1.00 p c i g  
1.130 p w g  

1.00 pmg 

0.100 pcvg 

m o  p c i g  

1.00 pCilg 

0.500 pCVg 

1.00 pciig 

1.00 pCi/g 
I-OD pci/s 

0.100 pciis 
1.00 pci/g 

0.100 p m g  

0.700 pci/g 
0.200 pci/g 

1-00 pcilg 

OSQQ pCilg 

5.00 pCi/g 

1.00 pCi13 
1.00 pCi/g 

1.0 € 3 3  01/10/98 0803 116863 I 
1.0 

1 .O 
I .O 
1.0 
1 .o 

1 .o 
1 .a 
1 .a 
I .o 
1 .o 
1.0 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
I .o 
I -0 
1.0 
I .o 
I .o 
I .o 
1.0 

1 -0 

I .a 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, hc-. Affiliate. 

---- CERTIFICATE OF ANALYSIS 

Client Kaiser Hill Company, L,Lc. 
Rocky Flats Environmenral Tech. Sirr 
Rldg. 881 
Goldcn. Colondo 804020464 

Environmental samples Rapid (D) Turnamund 
Cantset: Ms. Virgeneldeker 

Projccf Dtm-ption: 

cc: KHCOOO797 Report She.  February 24. 1998 Page 2 o f 3  

Sample ID : 9B&0621 071.063 
I-. 

Penmeter Qudifltr Rwfr DC RL Unib DF Analyst Dnte Time Bat& AM - 
hd-21  A 

M w I ~ ~ s c - ~ ~  
Mercuq-203 
Neodymium- 147 
N c p t u n i u m - ~ ~  
Niobium-94 
Nio bi urn-95 
Potassium40 
Prom~hitim- 144 
Prnmcrhium-146 
Redium-226 
Radium-27-8 
Rurhenium-)o6 
silver-1 IOM 
Sodium-22 
Th;llh-n-3,08 
Thorium-134 
73-1 13 
Umniu rn-235 
YtSCiumBB 
Zinc-65 
Zirconium-95 

U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
U 
1 
U 
U 
U 
U 
U 
U 

1-26 +I- 0.228 
0.0398 4- 0.MW 
0.0140 +/- 0.0514 
-0.172 + / - O X 3  
-0,117 4-0.157 

0.00997 4- 0.0282 

22.3 4-373 

0.03 13 +I- 0.0337 
1.13 +/-02M 
1.69 4- 0.W 

0.101 4-11257 

0.006 I ti- 0.03a3 

0 . 0 ~ 6  +!- 0.0284 

-0.0 I 87 4- 0.0273 
0.00463 +I- 0.0391 

0.585 +f- 0.103 
1.35 +1-212 

0.025 1 +/- 0.0350 
0.0209 +J- 0.177 
0.00670 +I- 0.03(33 
*0.00526 +I- 0.0885 
-0.0 165 4- 0.0528 

0. I06 
0.0560 
0.0532 
0.57 1 
0-259 

0.0704 
0.5 99 

0.0556 
0.0646 
0-0944 
0203 
0.494 

0.W75 

0.0545 
L .9B 

04658 
0.303 

0.0611 
0.1 37 

0.0947 

a0536 

0.0707 

1.00 pC1lg 
0.100 pcvs 

1.00 pCi/g 
1.00 pCi/g 
1.00 p a g  
1.00 pCi/g 
1.00 pcug 
I.00 pCi/g 

O.I[Io pcilg 
0.100 pCi/g 
1.00 pcilg 
1-00 pCi/,o 

0.800 pcug 
1.00 pcilg 

0.705 pCifg 
1-00 pCi/g 
1.00 pcug 
1.00 pcvg 

fJ.100 pci/g 
o.7-aa pci/s 
1.00 pcifg 

0500 pCi/s 

1.0 
1.0 02f20/98 0803 1 16863 I 
1 .o 
1 .o 
1.0 
1.0 
1 .o 
1 -0 
I .o 
I .o 
1 .o 
1 .o 
1 .o 
I .o 
I .o 
I .o 
I .o 
I .o 
I .o 
I .o 
1 .o 
1 .o 

Bi-214 not quantified dttc to low abundance. 

*980232 1-26' 
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ENVlRONM€NTAL 
PHYSICS, INC. 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering 1 abaratories, loc. Affiliare. 

- CERTIFICATE O F  ANALYSIS _- 

Clieni; Kaiser Hill Cornpmy, L.L.C. 
Rocky Flats Envimnmcntal Tcch. Site 
Eildg. 881 
Golden, Colonda 80402-0464 

Environrnrntll sxrplcs Rapid (D) Turnaround 
Contacc Ms- Virynt: Tdcker 

Rojecr Ducriprion: 

c c  KHc000797 Repan Dare: February 24,1998 Page 3 oT3 
- _  

Sample ID : 98AO62 I 03 I .063 

M = Mathod kkfhod-Descriplinn 

Nocesr 
The quelificrs in this rcpon are defined as follows; 
ND ipdinrcs rhai fie analyte was not dctccted pc p concentration grarer thiut thc deteco'on firnil. 
J indicates prcscnct of pnnlyrt ar a copcentmion less than rhc rrporting limit [Rt) a d  Srrafcr than rhc derecrion limit (DL). 

. u indicarrs that the analye was not detected IIC a conccntmtion grc~tcr tkm the deerion limit 
IndiCales that a quality conma[ malyre rccovery is outside of specified acceprnna criteria- 

0 

This dah report has ~CCP prepared and reviewed 
in accordance with Gcntrd Engineering Laboratories 
rtmdard opeping prucedurcs. Please dircct 

*960133 1-16 * P. 0. 80% 3071 1 Charleston. Sc 294 I7 (81131 556-81 71 - Fax (803) 766-1 17D 
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0 
ENVJRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliats. 

EN VIR 0 N M ENTA L 
PHYSICS, INC. 

-- ~. -_ CERTIFICATE OF ANALYSIS 

Clienr: Kaiser Hill Cornpnny, LLC. 
Rocky Flats Environmentd Teh. Sire 
Bldg. SEI 
Golden. Colondo gW2-W64 

Environmental samples Papid (D) Tummund 
Contact Ms- Virgcnc ldckcr 

P m j m  Description; 

cc: mc00079-l Repon Dar; Fcbruary 'A, 1998 Page 1 of 3 

Samplc CD 

Matrix : Misc. 
Darc Collected : O W  a98  
Date Received : 02/11/98 
R i O f l r y  : Routine 
CaJlccror : Clicnf 

: 98AM2 1 022.066 b o -  lm (3 
Iah ID ; g a o m i - ~  

0 Pammtter Qualifier Result DL Units DF Anslrst Lhte Time Batch M - 
Radiologfcal 
Gamma PHA - 98 i rem 
Acunium-228 
Amcriciurn-24 1 
Antimony-134 
Antimony-125 
Barium-133 

Beryllium-? 
Bisrnurh-3 12 
Bisrnuch-2i4 
Cerium-139 
Cerium-141 
Cerium-1# 
Caium-134 
CeSUm-136 
Cesium-1 37 
Chromium-5 1 

Bon'um-140 

Cob&-56 
Cobalt-57 
Cobnlt-SS 
Cobalt-60 
Europium-l52 
Europium-154 
Europium- I 55 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
LI 
U 

1.86 
0.0128 

6.00624 
-0.0136 
-0.07 14 
0. I33 

0.0592 
I .a 
1-03 

-0.00435 
0.0273 
-0 0794 
0.0196 

O.MS62 
0.00871 
0.0886 

-Q.M201 
-0.00682 

0.0 I86 
0.00500 
0.0.588 

0.00 
0.0 124 

o.aw 

+I- 0.386 
+I- 0-0465 

4- 0.0736 
+i- 0.04 10 
4- 0.1 80 
+/- 0.230 
+I- 0.536 
+I- 0.707 

4- 0,07_7_/ 
+I- 0.04 14 
+I- 0.116 
ti- 0.0265 

4- 0.04 18 
+I- 0.243 
4- 0.0306 
+/- 0.0 I 7 1  

+I- 0.034 
+/- 0.077 1 

+I- 0. I os 
+/- 0.1 I4 
ti- 0.0596 

+t- 0.~279 

+I- 0.1~06 

+/- 0 . 0 ~ 2  

u -0.0000413 +/-0.02+5 
U -0.0248 +/-0.0774 

1.80 if- 0.31 

0.190 
0-0800 
a.ow 
a. 127 
0.06w 
0.305 
0.433 
0394 
0.102 

0.0395 
0.0770 

0.0464 
0.142 

0.0570 
0.437 

0.055 I 
0.03 IO 
0.067 1 
0.0656 
0.141 
0.107 
0. I13 
0.106 

0.0432 
0.173 

0.0762 

0.2~9 

1.00 pCi& 

1-CQ p c i g  
0.200 pcvg 
1-00 pcig 
1.00 pC2g 
1.00 p c i g  
1.00 p c i g  
1.00 pCifg 
1.00 pCilg 
1-00 pcilg 

osao pci/g 
0.100 pcilg 
1.00 pmg 
5.00 pCVg 
1-00 p c i g  
1.00 pCi/g 

0.100 pcig 
1.00 p r i g  

0.IOO p c i s  

0.200 p c i g  
0.300 pcifg 

1.00 pcilg 

1.00 pcilg 

0.400 pCilg 

0.500 pCi/g 

5.00 pCUg 

1.00 pCi/g 

1.0 EJB o v - 0 ~ 8  aaw 116863 1 
I .o 
1 .o 
1 -0 
I .o 
1 .o 
1 -0 
1 .o 
1 -0 
1 .o 
1 .o 
1 .O 
1-0 
I .o 
1 .O 
1 .Q 
1 .o 
I .o 
I .o 
1 .O 
I .D 
I .o 
I .o 
I .o 
1 .O 
I .D 
1 .o 

1111111 Ill1111111 Illlllllll WlRlllUll Sllll lllllllllllll 
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ENVIRONMENTAL PHYSICS, INC. 

0 

A General Engineering Laboracories, Inc. Affili;lte. 
ENVIRONM€NTAl 

PHYSICS, INC. 

--_ ._ CERTIFICATE - -  OF ANALYSIS -_  

CliCnt: Kniscr Hill Company. L-LC. 
Rocky Rats Environmrnral Tcch. Site 
Bldg. 88 I 

- 

Gddm. C O ~ O ~ O  E0402-04M 
Conwn: Ms. Virgene Idekcr 

Projecr Description: Environmental sarnplcs Rapid (D) Turnaround 

cc: KHCOOM97 Rtpon Dart: Fcbruary 24, 1998 Pap- ?o f3  

Sample ID : 98A0621 022.066 
- 

Parameter Qualifier b u l t  DL RL Units DF Analyst Date Time Ratch h.r 

Lead-:! 1 4 

Mercury-203 
Neodymium- 147 
Nrptonium-239 0 Niobium-94 
Niobium-95 
Porassium40 
Prowethiurn-144 
Promechiurn- 146 
Radium-226 
Radi urn-228 
Rubenium-I06 
Silver-1 10M 
Sodium-22. 
nalliurn-208 
Thanurn-2334 
Tin-1 13 
Umiu  rn-23 S 
Yttrium-88 
Zinc-65 
Zirconium-% 

M m g ~ n c t c - 5 4  U 
U 
U 
U 
U 
U 

U 
U 

U 
U 
u 
J 

U 
U 
U 
U 
U 

1-16 
0.00727 

0.W 
0.379 

0.0326 
OB0928 
0.00605 

26.9 
0.0009 I g 

I .03 
1.86 

0272 
-0.0319 
0.0 163 
0.609 

1 2 7  
-0.0407 
0-0363 

0.00630 
0.00394 

0.1 13 

a0302 

4- 0. I96 
+I- 0.0346 
+I- 0.051 1 
4- 0.307 
4- 0.131 
4- (1.028 1 
+/- 0.0448 

+I- 0.03?4 
+I- 398 

+I- 0.0523 
4- 0.107 
4- 0386 
4- 0.718 
4- 0.0355 
4- 0.0387 
4- 0. I06 
+I- 0.801 

+I- 0.0352 
tJ- 0. 150 

4- 0.0206 

+I- 0.108 
+I- o.0a-u 

0,0982 
0.0625 
0.0482 
0.61 1 
0.243 

0.052 I 
0.071 1 
os20 

0.05 14 
0.0586 
0- I Q2 
0. I90 
0.456 

0.0499 
0.0739 
0.0522 
0.746 

0.05'49 
0.175 
0.W56 
0.137 
0.115 

1.00 p c i g  
0.100 pcvg 
1.00 pcug 
1.00 p c i g  
1.00 p c u g  
1.00 p c u ~  
1.m p c i g  
1.00 pcvg 

0.100 pcvg 

1-00 p c i g  
1-00 pcilg 

1.00 p c i g  

1.00 pci/g 
1.00 p c i g  
1-00 p c i g  

0.100 p N g  

0,800 pci/g 

0.700 pCi/g 

0.500 pCilg 
0.100 pCi/g 
0.200 pcitg 
1.00 pci/g 

1.0 
1.0 EJB 07rnm1 0804 r i a 4 3  1 
I .o 
1 .o 
1.0 
1 .o 
1 .o 

1.0 
1 .O 
1 .O 
1 .o 
I .o 
1 .o 
1 .Q 
1 .O 
1.0 
1.0 
1 .O 
1 .o 
1 .a 
1.0 

1 .a 

Comments: 
Eo-IS5 and Hg-203 not quanrifid due In inwrfcrcncr. 

p. 0. Box 30711 Charleston. SC 1931 7 (803) 536-8171 Fax (GO;I 766-1 178 
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0 

ENVIRONMENTAL 
PHYSICS, INC, 

'I'EL:803 769 7376+4028 P. u34 

I 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Aff;/iate. 

. .-- CERTIFICATE OF ANALYSIS ~- -. 

Cliertt: Ky'ser Hill Cornpcwy. L.Lc. 
Rocky Fists Environmental Tech. Sirc 
Bldg. E81 
Golden, Colondo BWM-0464 

Enviranmentd samples Rapid P) Tummund 
Conwcr: Ms. Virgcnc Idckcr 

R a j a  Description; 

CC: KHC000797 Rcpon Datc. Fcbmlary 24. 1998 h g e  3 of 3 
-_ 

Sample ID : 9 ~ ~ 0 6 1 1  azxxti 
- -- .- 

M = Method h.fethod-Descn'ptian - 



MAK. -16' Y \ I ( M U N J  14:2b I;E L MKK'I'NG / A W T /  V U A L '1'EL:803 769 737bt4028 r. 035 

- CERTIFICATE OF ANALYSIS 

Clienr: Kaiser Hill Company. L-L-C. 
Rocky nap Environrncntal Tcch. Site 
Bldg. 881 
Goldcn, Colorado BwO2-0464 

Enviranmenrill sarnplcs Rapid (D) Turnaround 
Conwa: Ms. Virgcne ldckzr 

Rojccc Dcscriprion: 

Page I o f 3  cc: Icwcw797 Repon Dntc: Fchruvy 24. 1998 

Sample ID ! 98AO67-1030.090 z-- 11 I 'd Us- d rc I 
h b  ID : 9802321 -28 
Mdrri% : Misc. 
Dare Collected : 02/10/g8 
Date Received : OD1 1/98 
PliWiv : Roudne 
colleclor : Cljenr 

Gummu PHA - 98 ircm 
Acrtu'um-Ef? 
Ameficium-24 1 
Ana'mony- 124 
Antimony-1 25 
Ban'um-I 33 
Barium14n 
BctyUiurn-7 
Bismuth-212 
Bismuth-2 I4 
Cerium- I39 
Cerium- 141 
Cerium- 144 
Cesium- 134 
Cesium-136 
Cesium-137 
Chmmium-51 

Ca balt-S? 
Cobalt-56 

Cobalt-58 
Cob~lt-60 
Europium- 152 
Europium-\% 
Europium 155 
lodine-13 1 

Iron-59 
0 Iridium-I91 

k d - 2  13, 

U 
U 
U 
U 
U 
U 

J 
U 
U 
c' 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.46 +I- 0.309 
-0.00212 #- 0.0858 
0.00893 +I- 0.0276 
0.0303 4- 0.0647 
0.02 19 +I- 0.0308 

-0.00537 t/- 0.137 
o . o m  M- 0.11s 

1.06 t/- 0.384 
0.980 4- 0.180 
0.01oQ +/- 0.023 
0.0598 +/- 0.0446 
0.0363 4- 0. I S ?  

-0.00940 +I- 0,0183 
0.0 I75 +I- 0.069 1 

-0.m38a +I- 0.07-63 
0.195 +/- 0.741 

-0.W769 4- 0.0274 
0.00986 4- 0.0192 
0.00400 +/- 13-03 12. 
0.0197 +I- 0.0'311 
0.0543 +I- 0.0735 

o. 107 +r- 0.0759 
0.1 3 1 +I- 0.0803 

0-0 178 +/- 0.0553 
0.0169 +I- 0.025s 
-0.0127 4- 0.06 14 

1-45 4- 0.184 

0.170 
A139 

0.0493 
0-1 14 

0.0524 
0.243 
0.375 
0360 

0.0392 
0.w91 
0.170 

0. I24 
0.0356 
0.434 

0.0461 
0.0336 
0.0472 
0.058s 

0.117 
0.166 
0.1.16 

0.043 1 
0.105 

0.0779 

0.087 I 

0.0418 

0.0978 

1.00 pcilg 

i . 0 ~  pci(g 
0.700 pcvg 

1.00 pci/g 
1 . 0 0  pciig 

1.00 p c i l g  
1-00 pcifg 
1.00 pcus 

0.500 pCilg 
0.lDo pcvg 
1.00 p c i s  
5.00 pci lg  
1.00 pcug 
1.00 pCi/g 

0.100 pCi/g 
1.00 pciig 

0.100 pCi/g 
0.5Oc1 pCilg 
0.200 pCj/g 
a200 pci/: 
5-00 pCi/s 
1.00 pCiIg 
1.00 pCi/_e 
1.00 pCi/g 

0.400 pCi/g 

1.00 pCi/g 

1-00 pCi/g 

1.0 H E  0220/5)% 0805 116863 1 
I .o 
1 .O 

1 .c) 

I .o 
10 
1.0 
I .O 
IO 
I .o 
1 .O 
I .o 
1 .o 
I .o 
1 .a 
I .o 
I .o 
\ .O 
1 .o 
IO 
1.0 
I .o 
I .o 
1 .o 
1 .o 
1 .o 

1 .a 
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0 
I 

ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, 1NC. 
A General fngineering 13bOriWf;ieS, Inc. Affiliate. 

P. uu2 'I'EL:8U3 7b9 737bt.4028 

CERTIFICATE OF ANALYSIS 

Clienr: Kaiscr Hill Company, LLC. 
Rocky wnrs Environmental Tch. Sire 
Bldg. 881 
Goldm. Colondo 80402-0464 

Environmental samplcs Rapid (D) Turnaround 
Contact: Ms. Virgenc Idrkm 

Project Description: 

cc: K€icooo797 Rcpon Dart: Fcbruary 24,1998 - Page 2 o f 3  

Sample ID : 98A0621 030.090 
~ ~ ~- 

Pnrnrnctcr Qualifier Result DL RL Unib DF Analyst bate Time Batch h.1 

Lad-214 
Manganac-54 

Nmdymium-l47 
Nepmnium-U9 0 Niobium-94 
Niobium-95 
Potassium4 
Pmrnclhiorn-144 
Promuhiurn-146 
Radium-226 
Radium-228 
Rurhcnium-106 
SilVcr-110M 
Sodium-?? 
'Ihallium-208 
7-h oriu m-IW 
Tin-1 13 
U m i u  m-23 5 
Y miurn-88 
Zinc-65 
Zirconium-95 

M c ~ ~ ~ y - 2 0 3  
U 
U 
U 
U 
U 
U 

U 
U 
I 

U 
U 
U 
J 

U 
U 
u 
U 
U 

1.17 
0.0287 

0.102 
0.146 

0.0 134 
0.0556 

28.0 
O-OCM? 14 
-0.00136 

0.980 
1.46 

-0.0353 
0.00466 

0.419 
1.32 

-0.0 176 
0.0261 

-0.0 154 
0.03 14 
0.0502 

am70 

0.0384 

4 - 0 . 1 E l  
+t- a.tm 

+t- o. 1 ga 

+I- 0.0536 
4- 0.269 

+I- 0.0244 
4- 0.0370 

+I- 3.3 1 
+I- 0.0297 
+I- 0.031 0 
4- 0.180 
+I- 0.309 
4- 0.2 17 

+I- 0.01d5 
+I- 0.0169 
4-1- 0.08 17 

+I- 1-71 
+I- 0.0308 
+l-o.i64 

4- 0.0158 
+I- 0.113 

+I- 0.0634 

0.0942 
0.0438 
0.0473 
0.491 
0.257 

0.0170 
0.0621 

0.044 
0.0526 

0.1 70 
0.378 

0.0133 
0.0573 
0.0478 

1.19 
0.0509 
0.28 1 

0.0430 
0.122 

0.0607 

a397 

0.0~71 

1.00 pcifg 
aim pciig 
1130 pa& 
1.00 p c i f g  
1.00 p a t g  
1.00 pCi/g 
1.00 pCifg 
1.00 p c i g  

0.100 p c i g  
O.IO0 pcirg 

1.00 p c i g  
1.m pcilg 
0.800 pCi/g 
1.00 p c i g  

0.700 pCdg 
1.00 JICYg 
1.00 pcvg 
1-00 p c i g  

'0.100 p c i g  
0.200 pcug 

1.00 pcilg 

0.500 pCVg 

I .o 

I .o 
1 .o 
1.0 
1 .o 
1 .o 
I .o 
1.0 
1.0 
I .o 
1 .o 
I .o 
I .a 
1 .o 
1 .a 
1 .o 
1 .o 
I .o 
L .O 
1 .o 
I .o 

1.0 EJB o x w g a  0805 116~63 I 

*9802321-28' P. 0. BOX 3071 2 Charleston. SC 294 17 (no31 55h-RI 71 Fax (803) 766-1 170 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

CERYIFICATE OF ANALYSIS ---.-..--.-- -- 
Client: Kaiser Hi11 Company. L.L.C. 

Rocky nws Environmentd Tcch. Sitc 
Bldg. 881 
Golden. Colando 80402-MM 

Environmental rsmplcr, Rapid (D) Turnaround 
Contacc Ms, Yirgcne Jdckrr 

Project Description: 

Report Dote: Febmay 24, 1998 Page 3of3 CC: ~ ~ ~ ~ 0 0 7 9 7  

Sample ID : 9 8 ~ 0 6 2  I ammo 

M = Method Method-Descrip tion 
~ 

This data repon has been prcpsrcd and rcvicwcd 
in occord~cc with Gcncnt Engineering hbonrorics 

0 

\ 



?'EL: 803 7b9 7376+4U28 P. uu4 

ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affitiare. 

CERTIFICATE OF ANALYSIS 
_T_-- -.-- 

Cljeoc Kaiser Hill C o ~ p ~ y ,  LLC 
Rocky flars Envimnmtntal Tcch. Sicc 
Eldg. 881 
Golden. Colondo BWO2-0464 

Envimnmcntat samples Rqid (D) Turnaround 
Canrm: Ms. Virgcne ldeker 

Projcct Dum'ption: 

CC: KHC000797 Repon Dare: February 24.1998 h g c  I or3 

Sample ID : 98A0611031.093 b o -  1 24 
Lab ID : 9802321-29 
MPtriX : Mix. 
Dpr~ Coltectrd : 02flW98 
Datc Rcctivcd : O W  1/98 
Priority : Routine 
Collectar : Client 

Paramctcr Qualifier Result DL RL Units DF Amlyst Date Time Batch M 
. -  

Rsdiologicd 
Gamma PnA - 98 item 

Acrinium-228 1.51 +/-0522 0.3 8 1 1.00 pCiIg 1.0 EllB W20D8 0807 116863 1 
Arncidum-24 I U 0.0305 4- 0 . 2 5  0366 0.400 pci lg  1.a 
Antimony-1 24 U -0.oo0430 +I- 0.0603 0.1w 1-00 pCi/g I .a 
An!imony-l?-S U 0.102 +/-o.ia 0.273 0.300 pciig  1.0 
Barium-133 u 0.w91 +I- 0.0592 Q.173 1-00 pcgg 1.0 
Barium- 140 U 0.00 +/-0.759 0.59 1 1-00 p c i g  1.0 
Bcryllium-7 U -0.275 4- 0.481 a.836 1-00 pcvg 1.0 
Bisrnurh-212 1.32 +I- 0,903 0.748 I G O  pCi/g 1 .o 

Cerium- 14 I U 0.0159 4- 0.0671 0.151 1.00 pCi& 1.0 

B ismoth-? 14 1.19 4-0.37-0 02 1 1 1.00 pCi& 1.0 
Cerium-139 u -0.0032s *I-o-0?40 0.0776 1.00 pCi& 1.0 

Ccrium- 1% U -0.111 4-0.311 0.546 0.500 pCifg 1.0 
Cesium-I34 U 0.043 I ti- 0.0601 0. I02 0.100 pCVg 1.0 
Cuium-136 U 0.0403 +I- a. 138 0262 1.00 pCilg 1.0 
Cesium-1 37 u - o . m a  4-0.0669 0.1 19 5.M pC3g 1.0 
Chromium-5 1 U 0.492 +I- 0.789 0.903 i.ao p c i g  1.0 
Cobalt-S6 u -o.oia1 +I- 0.06so 0.1 13 1.00 pCiIg 1 .o 

GbplI-58 U -0.0298 4- 0.0663 0.1 13 1.00 pcirg 1.0 

Europium- 152 U 0.1 I O  t/- 0.185 0.294 0.500 p c i g  I .o 
Europium- 154 U 0.0591 +I- 0.175 0.337 0.200 pcilg I .o 
Europium- 155 U 0.713 4-1- 0.215 0.m 0.200 pcilg I .o 

Indium- 192 u -000798 +1-0.0617, 0.09 I6  1-00 pc ig  1.0 

Lnd-7 12 1.37 4- 0.241 0.151 1.00 p c i s  1.0 

Cobalt-57 U -0.0247 +I-0.0390 0.0679 0.100 pCi/g 1.0 

Cobalt40 U -0.0253 4- 0.0581 0. I a2 0.100 pCilg 1.0 

Iodine- 13 1 U 0.0257 +I- 0.126 0.106 5-00 p C i g  1.0 

Imn-59 U -0.0634 +I- 0.136 0.135 1.00 pCi/g 1.0 



e 
ENVIRONMENTAL 

PHYSICS, INC. 

ENVIRONMENTAL, PHYSICS, INC. 
A General Engineering Laboratories, Inc. Af ik te .  

CERTIFICATE OF ANALYSIS 

CIienc Kaiscr Hill Company. 1.L.C. 
ftoclcy AJLS Environmental Tcch. Site 
Bldg. 881 
Golden, Colorado 80402-WM 

Envimnmmtd samples Rapid (D) Turnaround 
Conmct: Ms. Virgent ldcker 

Projojccc Description: 

cc: mc000797 Repon Dare: Februq 24, 1998 Page 2 o f 3  

Sample ID : 98A062 1 03 i -093 
__- ___ ._ 

Parameter Qudiiicr Result DL RL OaiB PP Analyx Dace Time Batch h.1 

Lend-114 
Mmgmcse-54 

Neodymium-1 47 
Ma--203 

;::uz;;29 

Niobi urn-95 
Potasiium-40 
Prornrrhium-l% 
Promcthiuml45 
Radium-226 
Radium-'ZS 
Ruthenium-IO6 
Silver-1 10M 
Sodium-22 
Thallium-208 
Thorium-234 
Tin-1 13 
Umium-Z35 
Ym-urn-88 
Zinc-65 
Zi rconiu m-95 

U 
U 
U 
U 
U 
u 

U 
II 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1.24 +I- 0.295 
-0.0 182 % 0.0651 
0.07 10 it- 0.0780 
0-0276 +/- 0.700 
0.) I3 +f- 0.290 

0.0241 +I- 0.0566 
0.03S7 4- 0.0708 

26.7 +f- 353  
0.01 83 +/- 0.0607 

a.ooo67,l +I- 0.0706 
I .  19 4- 0.320 
1.51 +I- a521 

-0. I62 +/- 0567 
-0.0207 +I- 0.0564 
0.00880 +I- 0.0640 

0.573 4- 0.163 
0.388 4-7.65 

-0.0257 +I- 0.0659 
0.m I 3 +I- 0.361 
0.0586 +I- 0 . ~ 6 ~ 8  

-0.0642 4- 0.1 S 1 
0.0)71 4-0.109 

0.205 
0.1 14 

1.12 
0.538 
0. I 05 
0.132 
0.986 

0.129 
0.21 1 
0.381 
0-993 
0.0982 
0.121 
0.0993 

3.17 
0.1 18 
0.549 

0.2 19 
0.198 

0.105 

0.1 I r 

ai37 

1.00 pciIg 
0.100 pCi/s 
1.w pci/g 
I.ao pcilg 
1.00 pcils 
1-00 pCi/g 
1.00 p a / g  
1.00 p c i g  

0.100 pCi/g 
0.100 pCi/g 
1-00 p c i g  
1.00 p c i g  

0.800 pCif2 

0.700 pCifg 
1.00 pCi/g 
1-00 pCi/g 
1.00 pCi/g 

0.500 pCilg 

1,m pci/p 

0.100 pciig 
0.200 p c i g  
1.00 pci/g 

1 .o 
1.0 EJR 02/-0198 0807 116863 1 
1 .o 

I .o 
1.0 
1.0 
I .o 
1.0 
1 .O 
1.0 
I .o 
I .O 
1.0 
I .o 
1.0 

1 .o 
I .o 
I .o 
1 .O 
1 .o 

I .n 

1 .n 

C o m e n u :  
B3--140 not quantified due to low abundance. 



ENVIRONMENTAL PHYSICS, INC. 
A General Engineering iaboratorie5, lnc. Affifiate. 

ENVIRONMENTAL 
PHyStCS, INC. 

CERTIFICATE O F  ANALYSIS 

Clienc Kaiser Hill Company. LL-C. 
Rocky Flats Environmental Tcch. Site 
Bldg. 881 
Golden. Colondo 80402-WM 

Environmentil samples Rapid (Dl Tumarourrd 
Contact: Ms. Virgenc Idcktr 

Project Description: 

cc: K H C r n 7 9 7  Repon Date: February 24. 1998 Psge 3 of 3 

Sample ID : 98A0621 03 1.093 

M = Method Method-Description 
.- 

Notes: 
?he qualifiers in this repon arc defined as follows: 

I iodiates prcstnn of analp  at ;I cowtnrmion less &an [hc rcponins limii (RL) and greater than the dcrccdon limit (DL). 
U indicrrtu thnt the malyre was not dccccied ut 3 concentration ~PXW than rhc dcrccrion lirnir 
* indicates mar a quatity control andfie recovery is outsidc of specified acceprance cn’reria. 

indicates $ha rhc andytc was not deiectrd ac a canccnrnrion greater than 1hc dcccction limit. 

This dah report hns been prcparcd and reviewed 
in Sccordvrce with Gmcnl Engineering Labornoria 

n 

p. 0. Box 30712 Charleston, SC 79.117 (603) f56-tl171 Fax (803) 766-1 17A 



MAK. -16' YBlMUNJ 14:52 GEL MKK'I"GIAC;I;'I'/QUAL 

ENVIRONMENTAL 
PHYSICS, INC. 

'I'LL: 805  7bY 757bt.41128 P. uu7 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering iaboratories, IRC. Affiliate. 

- CERTIFICATE OF ANALYStS 

Qieat: U s e r  Hill Company. LLC. 
Rocky FWs Epvimnmenral Tech. Sict 
Btdg. 88 1 
Galdcn. Colorado 80402-0464 

fivimnmend samples Rapid (D) Turnaround 
Conwrr: Ms. Virgenc Idckrr 

Project Descripdon: 

cc: KHcMM797 Rrpon Dare: February 24, 1998 Page 1 of3 

Sample U, -:98AO621 034.102 L- lo/ A 
Lab ID : 9802321-30 
Mam'x : Misc. 
Date Colltctcd : 0211 W98 
Dare Rcctivcd : OD1 1198 
Priority : Routinc 
Collector : Clicnc 

RL Units DF Analyst Date Time Batch M .-_ Parsmeter Qualifier Result DL 

Gamma PHA - 98 i rem 
Actinium-228 
Americium-241 
Andmony-124 
Antimony-125 

Ban-um-I 4 0  
Beryllium-7 
Eismurh-l I2 
Bismuth-Xl 
Ccrium-139 
Cerium- 141 
Cdriom- 144 
Cesium- I 34 
Cesium-136 
Cesium- 137 
Chromium-5 I 

Cobalt-57 

Cobslr-60 
Europium- IS2 
Europium-154 
Europium 155 

Bdium-133 

Cabdt-56 

Cobdt-SB 

U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

1.48 
0.0299 

-0.0141 
o.os25 

0.00450 
-0.WS4 

0.1 56 

0.9 8 9 
-0.00781 

0.0366 
-0.0964 
0.00121 

-0.0143 

wso 

0.0837 

0.0530 
-0.0 I69 
-0.pO496 
0.00875 

-0.00344 
-0.0439 
-0,023 5 
0.0300 

-0.0 I S3 

-0-01 57, 
I .5s 

0.0~77 

4- 0.320 
4- 0.0936 
+I- 0.0248 
+I- 0.06 12 
+i- 0.0300 

+I- 0.J2-5 
+/- 0.2 I 1 
+I- 0.375 
+I- 0.160 

+/- 0.ozos 
4- 0.0406 
tl- 0.141 

#- 0.0254 
4- 0.0587 
4- 0.0247 

+I- 0.232 
+I- 0.0219 
+I- 0.0 I7 I 
4- 0.0747 
+f- 0.0260 
+f- 0.0696 
+I- 0.0863 
+I- 0.071 I 
+I- 0.W94 
N- 
+I- 0.0605 
+/- 0.194 

0.167 
0.1 28 
0.043 
0.111 

0.0469 
0.2 19 
0.376 
0.329 

0.0780 
0.0350 
0.U730 
0.139 

0.i 13 
0.0419 
0.4 I4  

0.0408 
0.0300 
0.0381 
0.0451 

O.I& 
0.147 
0. i 13 

0.0853 
0.0403 
0.105 

0.0737 

0.0392 

1.00 pCilg 
0.400 p w g  
1.00 pCilg 

0.200 p c i g  
1.00 pcvg 

1.00 p a l p  
1.00 pcgg 

1.00 pci/g 
1-00 p c i g  

0.100 p c v g  
1.00 p c i g  

1.00 pcifs 
1.00 p c i g  

1.00 pCilg 

1.00 pCi/g 

0.500 pCi/s 

5.00 pci/g 

0.100 pCi/g 
1.00 pCVg 

0.100 pa/g  
0.500 pCYs 
0.200 pCi/g 
0.200 pCVg 

5 00 pCVg 

1.00 pCilg 
i.ao p c i g  

i.aa p c i i ~  

1.0 E33 (32/-0/98 1173 116863 I 
I .a 
1.0 
1.0 
I -0 
I .o 
I .o 
1 .o 
1.0 

1 .o 
1.0 
1 .o 
1.0 
1.0 
1.0 
I .o 
1 .o 

1 .o 
I .O 
I .o 
1.0 
140 
1.0 
1 .o 
I .o 

1 .a 

1 .a 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENWRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, tnc. Alfiliate. 

CERTIFICATE OF ANAlYSIS -- 

Client: Koistr Hill Company. LL.C. 
Rocky Flars Environmental Tcch. Sitc 
Bldg. 881 
Goldm. Colondo 80402-0464 

Environmental samples Rapid (D) Turnaround 
Conc3a: Ms. Virgcnc Ideke 

Project Description: 

cc: KHc000797 Report hie:  Fcbruzvy 24. 1998 Rge 2of3  

Sample ID : 98A0621a34.102 

PalXmeter Qualifier Real t DL RL Units DF Analyst Date Timo Batch M 

1Md-214 1.16 +/-0.176 0.0809 1-00 pcilg 1.0 
Mmganese-54 U a0293 4- 0.0191 0,0439 0.100 pCilg 1.0 EIB M n O t 9 8  1122 116863 1 
Mcnsury-2D3 U 0.0193 +I- 0.0285 0.W66 1.00 pCi& 1.0 
Ncodymiurn-147 U 0.0609 +I- 0.244 0.448 1.00 p c i g  1.0 
Neptunium-239 u -0.0557 +I- 0.130 0.227 1-00 pCitg 1.0 0 Niobium94 U 0.00268 4-0.0239 0.042 I 1-00 pCi1g 1.0 
Niobium-95 U 0.0226 4- 0.0330 o.as2fi 1.00 p c i g  1.0 
Pomsium4 28,8 4 - 3 3  03 62 . 1-00 pcvg 1.0 
Promethium- 144 U 0.00397 +/-0.032 0.011 1 0 . l O O  pcilg 1.0 
Promethium- 146 U 0.0 1ss 4- 0.018 1 0.0500 0.IQO pcitg 1.0 
Radium-26 J 0.989 4- 0. I60 0-0780 i.ao p c i g  1.0 
Radium-226 1.48 +I- 0.320 0.167 1.00 pCilg 1.0 
Rurhcnium- 106 U -0.0021 6 +/- 0226 0.350 0.800 pCitg 1.0 
Silver-1 10M U 4W155 +/-0.0"14 0.0378 1-00 pCi& 1.0 
Soclium-12 U -0.00833 +/-0.0309 0.0526 0.700 pCi/g 1.0 
Thallium-208 J 0.37 1 +t- o.om 0.0369 1.00 pcitg 1.0 
Thorium-234 1-45 4- 1.17 1 -77 1.00 pcjtg L.0 
Tin- 1-13 u -0.000146 +~-O.O~-IO 0.W73 1.00 pCjlg 1.0 
Uranium-235 U 0.0423 +I- 0.  I7 I 0.270 O-SOO pCilg 1.0 
Ynrium-88 U -0.00295 i1-0.0219 0.0391 0.100 pCi/g 1.0 
Zinc-65 U -0.0177 4- 0.079 0. IO8 0.73 pC2g 1.0 
Zirconium-95 U 0.00296 +/-O.W18 0.0737 1.00 pcug 1.0 

'9601311 -30- P. 0. Box 307 12 - Charleston, SC 1341 7 - W 3 )  5%-8171 Fax ~ 1 . 3 1  766-1 178 



ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
4 General Engineering Laborsfories, Inc. Affdiafe. 

I - _  CERTIFICATE OF ANALYSIS - .- 

Cljcoi: Kdrer Hill Company, L.L.C. 
Rocky Flau Environrncntal Teh. Sire 
Bldg. B8 I 
Goldep, Colorado 80402-046J 

Environmcnrd simples Rapid (D) Tarnardund 
Contact; MVIL Virgne fdeker 

Projccf k d p d o n :  

cc: xHC000797 Report Datc: Febnrnry 24.1998 Page 3013 

P. 0.613~ 3071 2 Charleston. SC 29tl7 (8031 556-81 71 fax (8031 766-1 170 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC- 
A General Eng~hecring Laboratories, Inc. Affiliate. 

- -- - CERTIFICATE OF ANALYSIS 

Clisnt: Kaiser HI11 Company, L.LC. 
Rocky Flats Environmenwl Tech. Sire 
Bldg. 881 
Golden. C~lomUo 80102-CWM 

C o n t x u  Ms. Virgcne ldrker 
Rojcct Description: Enrimnmnl samples Rapid (D) ntrnamund 

cc: KHcMM797 Rcpon Darer February 24.1998 Page 1 of3 

Sample ID :98AO611 037.111 r ' 7 6 k  111 QU b-4P 

Mauix : M i x  
Date Collcctsd : OU10/98 

R i O r i t y  : Rouline 
Collector : Ctiept 

- 
b b  ID : 9801321 -31 

Date Received : o w  m a  

-- 0 Pnrnmctcr Qudifier R w l t  DL RL Unib DF Analyst Date Time Bat& Ikl 

bdiol0glcs-d 
Gamma FHA - 98 i r c m  
Acriniu m-28 
Americium-24 I 
Mtimony-I 24 
Antimony- 125 
Barium-133 
Ban'um- I40 
BcrylEum-7 
Bismuth-217 
Bismuth-214 
Ceriu m- 139 
Cerium- 141 
Cetium- 1 44 
Ccsium-134 
Ctsium-i36 
Cesium-137 
Chrornium-s1 
Cobalt-56 

Cobalt-S8 
Cobalt-60 
Europium- I S 1  
Europium- 1% 
Europium - 155 

C0bdtJ7 

Iodine- 131 0 Iridium-192 
I mn-S9 
h d - 2  1 2 

U 
U 
U 
U 
u 
U 
3 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

i . ~  +/-a363 
0.~350 +I- 0.155 

-O.MBW +I- 0.03 1s 
-O.MW +I- 0.0836 
-0.0184 4- 0.0379 
0.0940 +/- 0.178 

-0.00 174 +I- 0.3 15 
0.802 4- 0.4 10 
0.m +I- 0.199 

-0.00391 +I- 0.0226 
0.00153 +!- 0.0181 
0.00665 +I- 0.174 
0.00124 4- 0.0341 
0.0254 +I- 0.0749 

-0,0284 if- 0.0336 
0.170 +I- 0.292 

-0.0181 ti- 0.0424 
- a m  10 4- 0.02 I 7 

0.00479 +t- a.0303 
0.0102 +I- 0.0334 

-0.0755 4- 0.083 I 
0.0617 +I- 0.1 13 
0.123 4- 0.151 

0.0403 +I- ad677 
-0.0107 +/- 0.0290 

151 +/-0.214 
0.039 +i- 0.0807 

0.194 
0255 

0.0575 
0.135 

0.0643 
0.3 23 
a;r9o 
0.467 
0.276 

0.041 1 
0.0799 
0.292 

0.0557 
0.142 

0.0586 
0.539 

0.0633 
0.0361- 
0.0632 
0.0607 
0.136 
0.275 
0. IS5 
0.133 

0.0503 
0. I50 
0.0797 

1.00 pcifg  
0 . m  p a g  

1-00 pCi& 
0x0 p c i g  
1.00 pcvg 
1.00 pcvg 

1.00 pcvg 
1.m pcuz 
1.00 p c i g  

1-00 pCVg 

1-00 pCi/s 
0.500 pCdg 
0.100 p c i s  

1.00 pC2g 

1-00 pciis 
1.00 p c i g  

0.100 pcvg 
1.00 p c i g  

0.500 pCYg 
0.2QO pcvg  

5.00 pCi/s 

0.100 pCi/s 

0.200 pCi/g 
500 $26 
la0 pci/g 
1.00 pCilg 
1.00 pCi/g 

1 .o 
1 .o 
1 .o 
I .o 
I .o 
1 .o 
1.0 
I .o 
1.0 
1 .o 
1.0 
I .o 
! -0 
1.0 
1 .o 
I .o 
1 .o 
1.0 
1 .o 
I .0 
1 .o 
I .o 
1 .o 
I .o 
1 .O 
1 .o 



ENVIRONMENTAL 
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ENVIRONMENTAL PHYSICS, INC. 
A Genera( Engineering laborafories, Inc. Affiikte. 

r. 011 

- .  ' CERTIFICATE OF ANALYSIS _-_. - ---.- .-_.-- 

Clicnc; M s e r  Hill  Company, LLC 
Rocky Flarr, Envimnmcnd T c h .  Sirc 
BIdg. 68 I 
Golden. Colomdo 80402-Od64 

EnvimnmEntal samples Rapid (0) Turnmund 
Contact: Ms. Virgcne Idelcer 

Projecr Description: 

ct: KHc000797 Repon DJIC Fcbruary 74, 1998 

~ ~ -~ ~~~ 

Parametes Qualifier Result DL RL Units DF Analyst Dak Time Batch M 

Lea621 4 
Manganese54 
Mercury-203 
Neodymium-147 
Nepnmium-239 0 Niobium-94 
Niobiu rn-95 
Powsium-40 
hnuthium-l@ 
Promahiurn-I46 
Radium226 
Radium-228 

Silver-I IOM 

Thallium-I08 
7hOnUnl-?% 

Tin-113 
Unnium-2335 
Yttrium-08 
ZjDC-65 
Zirconium-95 

R ~ t h e n i u ~ ~ l O 6  

Sodim-22 

U 
'U 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1.07 +1-0.2m 
a.oo929 +t- 0.0347 
a a a m  +I- a.nm 

0.136 +I- 0389 
4.0766 4-0.166 
o.aiao +I- 0.0301 

0.00 +/- 0.0531 
22.8 +I- 2.80 

0.0 I89 tl- 0.0393 
-0.01 18 4- 0.044 

a93a 4- 0.199 
1-64 4-0.363 

6-0693 +I- 0.165 
0.0136 +I- a.0280 
0.02 I B +I- 0 . w ~  
as1 8 +J- 0.097s 

1.03 +I- 1-37 
0.00537 +I- 0.0381 

0.189 +/- 0.29 I 
0.00395 4- 0.0304 
-0.0 136 +I- 0.0967 
0.0564 +I- 0.066 1 

0.107 

0.053 I 
0.699 
0.27 1 

0.0567 
0.0642 
0.6 12 

0.0756 
0.1 10 

0.480 

0.0801 
0.0572 
2.29 

0.0680 
0.2% 

OD6 17 
0.132 
0 129 

o.aw 

0.0571 

0-194 

0.0544 

1.00 pcifg 
o.\oo pciig 

1-00 pcus 
1.00 pcilg 
1-00 PCi/& 
1 .w pcvg 
1.00 pci/g 
1.M pCi/g 

a 1 0 0  pci/g 
0.100 pwg 

1.00 pCi& 
1.00 pcilg 

0.800 pcils 

O.7W pcifz 
1-00 pcvg 

1.00 pcilg 

1-00 pC2g 

1-00 pCi/g 

0.500 p r i g  
0.1n0 pCi/g 
0.200 pCi/g 

I-OD pCi/g 

1.0 
1.0 I33 02na/98 1347 116863 I 
1 .o 
I .a 
1 .a 
1.0 
1 .o 
1 .o 
1.0 
I .o 
1 .o 
1.0 
1 .o 
1 .O 
1 .o 
1 .o 
1 .t 
1 .o 
1.0 
1.0 
I .o 
1 .o 

COllUllChfS: 

Nb-95 not qulnuficd duc to incerfercncr, 

Bi-214 not quantified duc to iow abundance. 

MI 

0 
WSL 300 

*9802321-3 I' p. 0. Box 3071 2 Ciijrleston, sc 2441 7 (A031 556-51 71 Fax 18031 766-1 178 
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ENWRONMENTAL 
PHYSICS, JNC. 

ENVIRONMENTAL PHYSfCS, INC. 
A General &ngineering Laboratories, Inc. Afiliate. 

CERTIFICATE O F  ANALYSIS 
*-cL__c---- 

Clicni: t(jiscr Hill Company, L-L-C. 
Rocky Rots Enviroomcntal Tech. Site 
Bldg. R8 1 
Golden. Calando 80402-0464 

Environmental ample2l Rapid (D) Turnaround 
Contact: Ms. Vjrgenc ldeker 

Project Description; 

cc: KHCW797 Rcporr Dart: February 24,1998 Page 3 of 3 

SYnplt m : 98,40621 037-1 11 
~~~ 

M =Method Method-Description 

Rkis data repaft has been prepared and rcvicwcd 
in accor4anct with General Engincm'ng Libontones 

Rcviewed 

*9802321-31' P. 0. Box 3071 2 Charles~on, SC 29.1 1 7  [BO31 SS6-8 I 7  1 Fax (8031 766-1 170 
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ENVIRONMENTAL PHYSICS, INC, 
A General Engineering Laboratories, inc. Affiliate. 

CERTIFICATE OF ANALYSIS 

Clienr: Kaiser Hill Company. LL-C. 
Rocky Flats Envircmmcntal TMh. Sire 
Bldg- 881 
Gs14t.11. COIOM~O S W - M U  

Conwe Ms. Virgcnc ldckec 
Project Description: Environmental smplcz Rapid (D) Turnaround 

Gamma FHA - 98 item 

Americium-24 1 
Andmony- 124 
Antimony-125 
Barium- 133 
Barium-140 
Beryllium-7 
Bismuth-21 2 
Bismuth-214 
Ccrium-139 
Cerium-141 
Cerium- 144 
Cesium - 134 
Cesium-I36 
Cesium-137 
Chromium-5 1 

Actin.um-228 

Cobalt-56 
Cobalt-57 
Cobt1k-5a 
Co balr-60 
Europium 151 
Europium- I sa 
Eumpium- 155 
lodine-I3 1 

Iron-59 
0 Iridium-192 

Lad-2 I2 

U 
U 
U 
U 
U 
LI 

U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 

1.45 
-0.00005 18 

-0-01 1 1 

-0.00073 8 
-0.205 
0.0420 

1.12 
1.06 

-0.020s 
0.0 127 
0.01 29 
0.0148 

0.00253 
0.000667 

-0.109 
0.0130 

-0.0 1 t 9 
0.01 11 
0.00149 
0.006 I 3  
-0.0743 

0.109 

0.01 is 
-0.065 1 

I .a 

a m a 9  

a.oi 1 8  

+I- 0.3W 
+/- 0. I18 

4- 0.03 13 
+I- 0.0’741 
4- 0.0370 
4- 0.182 
4- 0.234 
4- 0.435 
4- 0.198 
4- 0.0234 
+I- 0.W9 
4- 0. I53 

4- 0.0309 
+I- 0.0714 
4- 0.0359 
4- 0.287 

+I- 0.03 I4 

+/- 0.032 1 
tl- 0.0193 

+I- 0.0323 
4- 0.08 I ?  
t/- 0.105) 
+I- 0. I I4 

+I- 0.0594 

+/- 0.08 14 
+-I- 0.33 

4- 0.azsi 

0.168 
0.189 

0.0544 
, 0.137 
0.0607 
0.274 
0.435 
0.366 
0.0943 
O.oJQ3 
0.0821 

0.28 I 
0.0510 
0. I 32 

0.0562 
0.484 

0.0579 
0.0345 

0.0600 
0.141 
0.180 
0.145 
0.1 11 

0.0506 
0.136 

a . o m  

0.080s 

1-00 pCilg 
0.400 pcilg 

1.00 pci/g 
0.200 pCYg 

1.00 pcig 
1.00 pcilg 
1.00 p c i g  
1.00 $i/g 
1.00 pcvg 
1-00 p w g  
1.00 pCi& 

0.500 pCig 
0.100 pcgg 

1.00 pcvg 
s.00 pcug 
1.00 p w g  
1-00 pCilg 

o.iao G i g  
1-00 pCi& 

0.100 pci/g 
0.500 pCi/g 

0.200 pCilg 
0.200 p c i g  

5.00 pci/g 
1.00 p c i g  
1.00 p c i g  
1.00 pcilg 

1.0 EJB 0;%?0/98 IS40 1 16863 1 
I .o 
1.0 
I .o 
1.0 
1 .o 
1 .o 
I .o 
1 .o 
1 .o 
1 .o 
I .D 
1 .o 
1 .a 
1.0 
1 .o 

I .Q 
1.0 
1.0 
I O  
f .D 
I .o 
1.0 
I .o 
1 .o 
1 -0 

1 .a 
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ENW RONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

-- . .._ CERTIFICATE OF ANALYSIS 

Clienr: Kaiser Hill Company. L.LC. 
Rocky Ram Environmenurl Tcch. Sirc 
E Idg. 88 1 
G~ldro.  Colondo 80402-0464 

Conwcc Ms. Virgene 1dek.r 
Project Dwcriplion: Environpxnurl snmpIes Rapid (D) Tumamund 

CCI  KHc000797 Repon Darer February 34.1998 Page 2 o f 3  

Sirnplc ID : 9RA0621 01 1-033 
-- 

RL Units DF Analyst Date TImc Batch h.1 Pamnefcr Qualifier R m l t  DL 

Lead-:! 1 4 1-23 4-0.234 0.0997 1.00 pCi/g 1.0 
M ~ ~ e ~ c - 5 4  U 0.00518 40.0347 0.06 I5 0.100 pCi/g 1.0 U B  bY20/98 1540 116B63 1 
M~cuv-203 U -0.0148 +/- 0.0337 O~OSOS 1-00 pCi/g 1.0 

Ncp cunium-23 9 U -0.0255 4- 0.14-1 0.163 1-00 pCi/s 1.0 

-. 

Neodymium-1 47 U -0.233 4- 0.3>7 0.6 IO 1.00 pC2g 1 .o 

Niabium-94 u 0.00317 if-0.0292 Q.QS71 1-00 p c i s  1.0 
Niobium-95 U 0.00169 4-0.0429 0.06154 1.00 pci/g 1.0 
Potnss ium4 U-0 4-2.67 0.681 1-00 pcug 1.0 

homerhiurn- 146 U 0.0248 4- 0.0347 0.0665 0.100 p c i g  1.0 
Rndium-226 1.06 +I- o m a  0.W43 1-00 pcvg 1.0 

Silver-1 IOM U -0.0146 +/-0.0277 0.0.172 1.00 pci/g 1.0 

norium-234 256 +I- 1-83 1.71 1.00 pcig 1.0 
Th-J 13 U -0.0111 +/-OB373 0.M-Z 1.00 p c i g  1.0 

Zinc45 U 4.0176 +/- 0.09% O.[-tl  0.200 pCi& I .o 
Zirconium-95 U 0.0293- +I- 0.062 I (XI I4 1.00 p c i g  1.0 

Promerhium-14 U 0.0267 4- 0.0303 0-0573 0.100 PCi/g 1.0 

Radium-228 1.45 + / - a m  0-188 1.00 pCVy 1.0 
Ruthenium- 106 U 0.129 +/- 0.148 0.467 0.800 pCi/g 1.0 

Sodium-22 U -0.0266 +1-0.0387 0.0643 0.700 pC2g 1.0 
Thallium-108 J 0.388 +I- 0.0039 o.os.18 1.00 pCi/g 1.0 

U~x1iurn-2.35 U 0.0685 +/- 0.166 0.305 0.500 pCi/g 1.0 
Y ttrium-Sa U -0.0177 +/-0.0308 0.0531 0.100 p C i g  1-0 

-- -- 
M = Mtlhad Mcrhod-Descripdacl 
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ENVIRONMENTAL PHYSICS, INC. 
4 Genera1 Engineering Laboratories, Inc. Affiliate. 

0 

ENVIRONMENTAL - 
PHYSICS, INC. 

.._ CERTIFICATE OF ANALYSIS - -.-. _ _  

Client: Krliscr Hill Company. LLC- 
Rocky Flats Environrncntal Tsh. Site 
6 Idg. 88 I 
Golden. Colornda 80402-0464 

Environmental somplc~ Rapid (D) Turnaround 
Contact: Ms. Virgene ldeker 

h j e c r  Dcscriprion: 

cc: KHc000797 Repon Date: February 24 1998 POgc 3 of3  

Simple ID : 98A062 1 01 1.033 

M = Method Method-Description 

RUS dam rrpon has bcrn prepared and rcvicwcd 
in accordance with Gcntnl Engineering bboracorics 
stmdard ape@ng procedu- Plcxue direct A 

980132 1-32' Y. 0. Pox 3071 2 Charleston. sc 3 4  17 (t303) SSb-8 I 7  I FAA tLIU3, 766- I 178 
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EN VI RONM ENTA L 
PHYSICS, INC. 

MKK'I'NG / AWI '/UUAL 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering la boramries, Inc. Affdia!e. 

CERTIFICATE O F  ANALYSJS 

QC Summvy Repon 

Pmjecc Description: EncironrnznraJ samples R3pid (D) Turnaround 

cc: ICHCW797 l ab .  Sample ID; 980232 1-1 7 Rcpart Dare: Frbnmy 24. 1998 Page 1 of6 
Y 

Type Batch NOM Sirnplc Qual QC Units wD% REC% b n g r  h J i y r C  Datu Time -_. - SwnpfJParamcter 

Rndiological 
QC48B I89 BLANK 116863 

Cmiurn- 134 -0.00810 pC2g EJB 07fl-0198 1348 
0.0126 pCi& Cuiom-I37 

Accuncy. Actinium-728 0.0705 pCi/g 
Accuracy. Americium-241 0.0500 pcig 
Accuracy, Anrimony-124 0-0318 pci/g 

Accurary, Barium-133 0.0218 pcifg 
Accuracy. Antimony- 1 ZS 0-0455 pCi/g 

Accuracy. Barium-] 40 0.0871 pCUg 0 Accuracy, Berylljum-7 0.150 pCilg 
Accuracy. Bismuth-212 0.142 pCi/& 
Accumcy. B ismuth-2 I4 0.0414 pCilg 
A c c ~ c y .  Ccnum-139 0.0153 pCifg, 
Accmcy. Cerium-141 0 . a m  pars 
AccunCy. Cerium-144 0.101 pc ig  
Accunry. Cesium-134 0.mM pcio, 
Accuncy. Cesium- 136 0.0387 pCi/g 
Accuracy. Cesium-137 0.0227 pCVg 
Accrt~nq. Chromium-5 1 0.171 p O I g  

0.0231 pCUg 
ACCUracy. Cob&-57 0.0122 pCil,o 
Accurncy. Cobnlt-58 O.Q17Q pCi/g 
Accuracy, Cobalt-60 0.0186 pCUg 
Accuracy, Europium-151, 0.0598 p C i g  

Accuracy. Europium-1 55 0.0505, pCi/s 
Accurncy. ladine13 1 0.0332 pcils 
ACcuWy. Iridium-I92 0.0171 pC9g 
AC~UTPCY. Iron-59 0.0333 pCiIg 
Accumcy. Lead-? 12 0.a.IIS p c i g  
ACCUKKy. bad-214 0.0363 pCUg 
Accumcy, Mangmese-54 0.0194 pCi/g 
Accumy. Mcrcury-203 O.OlS2 pCi/s 
Accuracy, Neadymiurn- 147 0.167 pCVg 
Accu  CY, Neptunium-23 9 00915 pCilg 
Accurclcy, Niobium-94 0.0180 pCilg, 

Accuncy. Porasrium-40 0 302 pCi& 

Accuncy. Cob&-56 

Accurpcy. Europium-154 0.0551 p c i g  

AcCuncy, Niabium-95 0.0183 pCdg 

Accuracy. Pmmcrhium- 1.11 0.0179 p c i g  

0 

p. 0. Box 3071 2 - Charleston, SC 23-41 7 - IBfW 5%-0171 Fak r0031 766-1 1 P A  
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering laborarories, Inc. Afritiate. 

CERTIFICATE OF ANALYSIS 

QC Summary Rcpon 
- - _ _ _  .- 

Project Descriprion: Environmental smplcs Rnpid (D) Turnaround 

Accuracy. Promethium- 146 
Accurncy. Radium-33-6 
Accuracy. Radium-?% 
Accuncy. Ruthcniurn- 106 
Accuracy. Silver-l IOM 
kctumcy. Sodium22 
Accuracy, Thtlllium-208 
Accuracy. Thorium-24 
Accuw. Tin-1 I3 
AC~umcy. Unnium-335 . 

Accui'acy. Zinc-ti5 
Accuncy, Zrcanium-9S 
Actinium-228 
Americhm-?-41 
Antimony- I24 
Antimony- 175 
Barium-133 
Barium-140 
Ecryllium-7 
Rismuch-212 
Bismuth-114 
Ccnum-139 
Cerium- 14 I 
Ccrium-144 
Cesium-I36 
Chromium-5 I 
Cobal t-56 
Cohalr-57 
Cabatt-58 
Cobalt-60 
Europium-] 57 
Europium- 154 
Europium- 155 
Iodine- 13 1 
Iridium- I92 

@ Accuracy. Ytrrium-ag 

Lad-2  14 
Manganese-54 

0.0732 pcig 
0.0414 pCi/g 
0.0705 pCig 
0.156 pcifg 

0.01S4 pCig 
0.0197 pCi/g 
0.0298 p c i g  
0.612 pCi/p 

0.0198 pcilg 
0 - 1 3  pCi/g 

0.0192 p C i g  
0.0420 pCUg 

0.0434 pCVg 
O~CWOO pcifg 

-0.0207 pCi/g 
0.0146 pCVg 

-0.00371 pCi/g 
-0.0477 pcifg 

0.166 pCj/s 
0.0349 pCilg 

O.Do606 pci& 
-a00301 pcvg 
0.00789 pCi/g 
0.0343 pCi1g 

0 . ~ ~ 9 ~  PCdg 

-0.00140 pcvz 
-8.123 PCiig 

O.oOc1851 pcilg 
-0.00756 pCi/g 
-0.0111 p C i g  

0.0351 pCUg 
-0.0 I38 pCi/g 
0.02'95 pCi/,o 
0.0156 pCif,p 
0.013g pCilg 

-0.022 1 pCi/g 
0.0129 
oBlbi3 pCilS 
0.0201 pcvg 

0.073 pci/g 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, I NC. 
A &new1 Engineering Laboraro(ier, inc. Afr‘iliare. 

_c 

CERTIFICATE OF ANALYSIS -._ _-- 
QC Summary Uepon 

Project Descriprion: Envimnmrrlral samples Rapid (D) Tumafound 

cc: m c m 7 9 7  Lsb. SmplelD: 9802321-17 Report Dare: Ftbruary 24. 1998 PaSe 3 or6 

M c ~ ~ r y - 2 0 3  
Neodymium-147 
Neptunium-239 
Niobium-94 
Niobium85 
Potastium-40 
Promethium-l# 
Promechiurn-146 
Radium-376 
Radium-228 
Ruthmiurn-106 
Silver-1 !OM 
Sodium-22 
Tl7dlium-ZOR 
Thofium-234 
Tin-I 13 
Uranium-235 
Yttdum-88 
2inc-65 
Zircopium-93 

Cesium-1% 0.0 148 
cesium- 137 0.000667 
Accuncy. Acdnium-220 0.3W 
ACcUmCy. Americium-241 0.118 

QC4B8190 9802311-37DUP 116863 

Accuncy, Andrnopy-124 
Accuracy, Antimony-1 3 
ACCUIZZ~. Barium133 
Accuncy. Biuium- 1 rul 
A c ~ n  cy,  B ery I1 i urn-7 
A~cumcy, Bismuth-’211 
Acrnmcy, Bismuth-214 
~ m m c y ,  Ccrium-l39 
ACCUG~C~, Cerium-141 
Accumcy. Cerium- I 1~ 
Accuracy. Ccsium- t 34 
Accuracy, Czssium- 136 
& ~ ~ n c y .  Cesium-\ 37 0 Accuracy. Chromium-5 I 
ACCUmCy, Cobdt-56 

0.03 13 
0.074 I 

0.182 
0.734 
0.435 
0.19s 
0.023J 
oLM-+9 
0.153 
0.0309 
0.07 1-1 
0.0359 

0.03 1-1 

ci.a370 

0.287 

-0xKriBI p c i g  
-0.0475 pCi/E; 
0.0178 pC2g 

0.00654 pCVg 
D.MLII3 pCi/g 
0.0331 pCilg 
0.00387 pCi/g 
0.0135 pCi/g 

0.006Q6 pcug 
0.0433 pcifs 
-0.154 pCi& 

-0.00987 pCi/g 
-0.W79 

o-aiai pcug 

0.0309 pcug 
0.0174 pCVg 
0.0341 p C i 3  
0.0174 pCi/s 

0.390 p C i g  
4.00463 p c i g  

-0.0131 p o i g  
-o.masg pcig 

0 . ~ 4 1  P G V ~  

0.118 p c i s  
0.182 pci/: 
0.388 p z i g  
0.168 pCi/g 

0.0201 p c i g  
0.0544 pCi/g 
0.131 pCYg 

0.287 pCi/g 
0.0766 p C i g  

0.0587 pWg 
0-0293 pCVg 

0.032 pcv: 

0.0230 pCig 
0.1Q9 p c i g  

0.0230 pcug 

0.051s p c d g  

0.00 
0.00 
5.61 
0.0.3 
0.00 
0.00 
0.00 
0.00 

0.00 
11.4 
16.5 
0.00 
0,oo 
0.00 
0.00 
0.00 
0.00 
0 .m 
0.m 

EIB 02/19/98 1959 

P. 0. BOX 2071 1 Chadestan. SC 29-11 7 I8031 55G-0171 Fax  (PUS) 76h-1178 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General fngineering Labardories, /K. AIfdiare. 

CERTfFlCATE OF ANALYSIS 

QC Summary Rapon 

- - 

Project Descripuon: Envimnmenrd samples Rapid (D) Turnwound 

cc: mCOMJ797 Lab. Sample ID: 9803321-17 Rcpon Darer February 24. I998 Page 4 of 6 

B ~ l h 1 r n - 7  
Bismuth-213 

0.0193 
0.0321 
0.0323 

0.109 
0-1 14 

0.0594 
0.0284 
0.08 14 
0.213 
0.234 
0.0347 
0.0337 

0.1 4J 
0.0297, 
0.0429 

2.67 
0.0303 
0.0347 

0.08 11 

0.357 

a.198 
0.304 

0.11B 
0.0277 
0.03B7 
0.0839 

I .83 
0.0373 
0.166 

0.0308 
O.O!32S 
0 0671 

1.45 
-3.l8E-OS 
-0 Dl I 1  
0 OM39 

-0.ooO73 8 
-0.205 
0.0120 

I .22 

0.0165 pCVg 
0.0239 pCYy 
0.038 pciig 
o.am pci/g 
0.0779 pCitg 
0.0681 p u g  
0.0448 pCilg 
0.0211 pCi/g 
0.0628 p a g  
0.177 p C i g  
0.176 pCig 
0.0216 p c i g  
0 . w 2  pciig 
0.235 pCils 
0.119 p C i g  

0.0215 pCdg 
0.0506 pCVg 

2.95 pcYg 
0.0214 pCitg 
0.0266 pCVg 
0.168 pCig 
0 . ~ 7  p u g  
0.183 pwg 

0.0197 pcug 
0-0178 p C i g  
0.0759 pCi/g 

1.13 pCi/g 
0.0271 pCVg 
0.251 pci/g 

0.0218 pCUg 
0.0w pcifg 
0.0411 pcil!: 

1.39 pCig 
0.014 pCilg 

-0.0116 pCYp 
0.0156 pCUg 
0.0170 pCi/g 

o.as11 pa15 
-0.131 pci/s 
0-735 p C i g  

0.M 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
22.8 
28.2 
0.00 
200 

0.00 
0.00 
Q-OO 
0.00 
5.82 
0.00 
0.00 
16.5 
5.6 1 
0.00 
0.00 

10.0 
47.6 
0.03 
0.00 
0.00 
0.00 
0.00 
4.09 

0.00 

a.oo 

o m  
0.00 
0.00 
0.00 
0.00 
0.00 
49.6 

P. 0 Box 3071 2 Cha~hsron, SC 231 I7 (0031 5 5 6 4  171 Fax 1 8 0 3 ~  766- I 178 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVlRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Afi/iate. 

CERTIFICATE OF ANALYSIS - 
QC Summary Report 

Project Descn'ption: Environmental samples. Rapid (D) Turnaround 

cc: KHC000797 Lah. S Y ~ P I C  ID: 9802321-17 Rcporr Dw: February 24.1998 Pngc 5 of 6 

-- 
SampldPanrnetcr Q p e  Batch NOhl Sample Qual QC Unis pPD% REC% Range Analyst Date Time -_ - 

Bismuth-21 4 
Cerium-139 
Ccriurn-l.ll 
Cm'urn- 144 
Cesium-136 
Chromium-5 I 
Cobalt-56 
Cobalt-57 
Cab&-58 

Eumpiurn-I55 
Iodine-1 3 I 
Indium-1 91 
Iron-S9 

Lead-2 14 
Mmgancs6t 
Mercury-233 
Neodymiu m-147 
Neptunium-?39 
Niobium-94 
Niobium-95 
Porpss i u m 4  
Promethium- 1 & 
Promethium- 146 
Redjum-226 
Radium-128 
Ruthenium- 106 
Silvrr-llOM 
Sodium-22 
Thallium-7-08 
Thorium-734 
Tin-I 13 
Urmi II m-13 5 

k d - 2  12 

QC3sfl I 9 1 

I .06 
-0.07-05 
0.01 27 
0.01 29 

O.ooZ53 
-0.109 
0.0130 

-0.Q 1 19 
0.01 I ?  

0.006 13 
-0.0744 

0. I 09 
0.01 I8 
0.01 15 

-0.0651 
1.44 
1.3 

0.005 I8 
-0.01 48 
-0.133 

0.007-49 

-Q.mi 
0.003 17 
0.00 I 69 

77.0 
0.0267 
0.0248 

I .06 
1.45 

0. I19 
-0.0 1-16 
-0.0366 

0.368 
2-56 

-0.01 I I 
0.0685 

-0.0176 
0.0'192 

-a.oi -17 

LCS 116863 

0.984 pci/g 
-0.0 I29 pCVy 
0.0634 pCig  
0.0461 pCi/g 
0.0330 pCi& 
0.0152 pcifg 

-0.0146 pCilg 
0.0123 pCdg 
-0.036 pCi/g 

0.0213 pCdg 

0.07i6 p C i 3  
O.DORJ3 pCilg 
0.00540 pCUg 
-0.0372 pCdg 

1.42 pCig 
1-19, pCi/g 

-O.Oa%l pci ig  
0.00 pciig 

-o.oim p c i s  

-0.0141 pcifg 

-0.706 pCi& 
0.0130 pCVg 

0.000603 pCVg 
0.00 pcig 
74.9 pcug 

0.00598 pci/:: 
0.0316 pcug 
0.984 pci/g 

1.39 pci/s 
-0.0852 pcilg 

-0.ows3 pCi/g 
0.431 pCVg 

1.29 p c i g  

-0.W26 p C i g  

-0.W533 p C i 3  
0.306 pCil3 

a.ooim p c i g  
0.0544 pCi& 
0.036 pCil3 

7.59 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
I .40 
9.55 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

11.6 
0.00 
0.00 
7 5 9  
4.09 
0.00 
0.00 

10.4 
66.2 
0.00 
700 

0.00 
0.00 
0.00 

0.00 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering laboratories, hc. Aftiliare. 

-. _. CERTIFICATE OF ANALYSIS 

QC Surnrnxy Report 

Prajsc Dercriprion: Enviroomcncal samples h p i d  (D) Turnaround 

cc: KHCooa797 Lab. Sample ID: 9802311 -1 7 Report Date: February 24, 1998 Pagc 6 of6 

Sample/Pmmeter Type Bitch NOM Sample Qud QC Yhils RPD% REC% Range Analyst Time 
<-. 

Cesium-134 (nom-conc = 0) 0.061 I pCi/B EJB o'J-w~~ 1.540 
Cesium-137 441 465 pCilg 105 (75.0- 12.5.) EJB 02120f98 1540 

Noes: 
Thc qualifiers in this report are dcfintd as follows: 
J indicates prcscwe of malyrr < RL (Rcpon Limit) 
U indiearcs presence of nnalyte c DL (Detccr Limit) 

n/n indicares char spike recovery limics do nor apply when 
sample concentration crcecdr spike conc by a factor of 4 or marc 

P. 0. Box 30712 Charleston, sc 29-11 7 - (R03) S5G-8171 Fax 18031 7GG-1 178 
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ENVlRONMf NTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, I NC. 
A General Engineering Labarabries, lnc. Affiliate 

CERTIFICATE OF ANALYSIS 
_I 

Clienc: Kaiscr Hill Company. L.L.C. 
Rocky Flnrs Environmznral Tech. Site 
Bids. 881 
Golden. Calondo BM02-&64 

Canracr: Ms. Virgenc lJcker 
Projecr Drscriptjont Environmental saq~plcs R3pid (D) Turnaround 

CC: KHC000797 Rcport Dare: February 24. I99R h g e  I of3 

Semplc ID 
Lab ID : 96012!51-15 
klncrir : Misc- 
Date Collected : 0?10.1198 
Date b e i v e d  : OY07/9B 
Prioflry : Routine 
Col JCCCO r : Client 

:9tiAO&1-CO7.021 71-0s- ( 0 3  s~k 

-- - 
@ Pammeter Qualifier Pcnllt D I- RL Units DF Anslyst Date Time Batch FI 

Radiologid 
Camma FHA - 98 iwm 
Actinium-328 
Amcsn'cjum-341 
Antimony-124 
Antimony- 1'25 
Barium-I33 
Barium-140 
Beryllium-7 

Bismurh-214 
Cerium- 139 
Ccrium-t41 
Cerium-i 44 
Ccsiurn-134 
Cesium- 136 
Ccsiurn-137 
Chromium-51 
CObOlC-56 

Cohlr-58 
Cobalr-60 
Europium-152 
Europium- I 54 
Europium-\ 55 

B i s m ~ ~ h - 7  I2 

CDbdt-57 

Iron -59 
LcJd-213 

U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.49 
-0.0650 

-0.00228 
-h00748 
-0.000336 

-0.04 17 
-0.0035 1 

0.896 
0.883 

-0.001 64 
-0.00109 

0.177 
-0.0 IO1 
0.0279 
0.0 176 
0.00 

-0.0 1 11 
0.0161 

-0.01 39 
O.M)11-6 
0.0 155 
-0.105 
0.00 

0.0299 
-0.004 I 6 
-0.00286 

1-60 

ti- 0.30s 
+I- 0.0897 
+I- 0.023 I 
+I- 0.0s 6 1 
+I- 0.03 I9 
4- 0.141 
+/-0.191 
+f- 0-371 

+I- 0.01 79 
4- 0.0380 

d-0.150 
4- 0.0223 
+I- 0.0629 
+I- 0.0230 
4- 0.293 

+I- 0.039 

t/- 0.0153 
+I- 0.0254 
-1-1- 0.0138 

+I- a. 14: 

+I- 0 . 0 6 ~  
+/- 0.0746 
4- 0.107 

+I- 0.06 I9 
4- 0.0227 
+I- 0.0657 
+I- 0.192 

0.172 
0. I62 

0.0393 
0.0976 
0.0487, 
0.249 
0.346 
0.3 19 
0.07J6 
0.03 I6 
0.0673 
0. I96 

0.1 13 
0.0427 
0.367 

0.0405 
0.0282 
0.0394 
0.0437 
0.1 0s 
0.127 
0.1 I O  
0.109 

0.034 
0.09YS 
0.0597 

0 . ~ 3 ~  

1.00 pci/g 

1.00 pcilg 
0.rUIQ pCifg 

0.200 pCifg 
1.00 pCi/g 
1.00 pCi/g 
1.00 pci/g 
1-00 pcilg 
1.00 pCi/g 
1.M pCi/g 
1-00 pcvg 

a500 pcvg 
0.100 pCi/g 

1.00 pCilg 
5.00 pC2g 
1.00 pcils 
1.00 pcvg 

1.00 pCilg 
0.100 pCilg 

0.100 pCi/s 
0.500 pCi/g 

0.200 pCiQ 
5-00 pCi/c 
!BO pCi& 
1-00 pCi/g 
1.00 p m g  

0.700 pcis 

1.0 ElE W17/98 1026 116681 1 
1 .o 
1 .o 
1 .o 
1 -0 
1 .O 
1 .O 
1 .o 
I .o 
1.0 
1.0 
I .a 
I .o 
1 .o 
1.0 
I .O 
1 .o 
1 .0 
1 .o 
I .o 
I .a 
1 .o 
I .o 
I .o 
1.0 
I .o 
1.0 
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P. 023 

Clienc: 

Contact: 
Project Description: 

cc: KHc000797 

Kaiscr Hill Company. LL.C. 
Rocky Flats Environmenrid Tech. Sitc 
Blds. 88 I 

MS. Vitgene Iddra 
Environmand ramplcs Rqid (D) Turnxound 

GoIda. Colorado 8(WO7-01r& 

Pagc 2 of 3 

Samplc ID 

Parameter Qualifier Result DL RL Units 1)F AhdySt Date Time Batch IvI 
P. 

b a d - 2  14 
Manganese-54 

Neadymiu m- I 47 
M e ~ ~ ~ ~ - 2 0 3  

Nr p~unium-239 0 Niobium-94 
Niobium45 
Potac;sium+O 
Promethium- 144 
Promethium-1 46 
Rsdium-326 
Radium-228 
Ruthcnium- 106 
Silver-l l0kl 
Sodium-77 
Thallium-208 
Thorium-233 
Tin-ll3 
Uranium235 
Ynrium-OS 
Zinc-63 
Zirconium-95 

J 
U 
U 
U 
U 
U 
U 

U 
U 

J 

U 
LJ 
U 
J 
U 
U 
U 
U 
U 
U 

0.97 1 4- 0. I56 
(3.0123 4- 0.0230 
0.0395 +I- 0.0366 
0.354 +l- 0.316 

-0.0456 4- 0.1 14 
0.0198 +/- 0.07-21 
0.041 I +I- 0.0336 

26.7 +I- 3.10 
-0.00157 4- 0.0220 

0.01 27 +/- 0.0244 
0.883 4- 0- 1-42 

1.49 4-0305 
0.Q.594 +I- 0. I 96 

-0.0 178 +/- 0.0200 
-a0374 -+ 0.0283 

0.469 +I- 0.D6 12 
1.17 +I- 1-34 

-0.00698 +I- 0.0785 
0.0675 +I- 0.132 

-0.03929 +/- 0.021 0 
0.039 I +I- 0 W 5  
0.0129 4- 0.0161 

Comments: 
Cr-51 nnd Eu-155 nor quantified due tn inrerfecence 

0.08 I I 
0.m34 
0.0445 
0.595 
0.202 

0.0408 
0.0570 

0.0388 

0.0746 
0.1 72 
0.356 

0.0334 
0.0451 
0.0397 

1.35 
0.0477 
0.136 
D. 03 64 
0.0957 
0.0829 

0.382 

o.wm 

1-00 pci/g 
O.IO0 pci/g 

1.00 pCiIg 
1.00 p c i g  
1.00 pcug 
1-00 pCil=, 

0.100 pcgg 
0.100 pci/g 
1.00 pCi/g 
1.00 pci/g 

0.800 pCifg 
1.00 ptilg 

0.700 pCi/g 
1.00 pCilg 
1-00 p a / g  
1.00 pCilg 

0.500 pCi/g 

0.200 pCilg 
1.00 pCilS 

1-00 pCilg 
1.00 pCi!s 

0.100 pci/g 

1 .o 
1.0 H B  QYlX98 1026 116681 1 
I .o 
t.0 
1.0 

1 .o 
1 .0 
1.0 
I .o 
1 .o 
1.0 
1 .o 
I .o 
1 .O 
1.0 
1 .o 
I .o 
1. .O 
r.0 
1 .o 
1 .o 

1 .a 

. 
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ENVIRONMENTAL 
PHYSICS, INC. 

A General Engineefiog Labor31aries, Inc. Aftlliate. 

Ctient Uiscr  Hill Cornpafly. L.L.C. 
Rocky Fiats Environmcptal Tcch. Sire 
Bldg. 881 
Goldm. Colorado BD;rOl-W& 

Environrntnral samples Rapid (D) Turnmund 
Contact: Ms. Virgcnc Idckcr 

Projcct Descriprion: 

Sample ID 98A0621-OM.021 

M = Method Method-Description 

'l%k d;UP rcport has been prcpwcd ;md reviewed 
in atcardance with Gcncnl EnejnetTinS Labomtorirs 
stwdard aperaring prncedurcJ. Plrvc direct 

Rtvicwcd 
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ENVJRONM ENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
4 General Engineering Laboratories, Inc. Affiliate. 

CERTIFICATE OF ANALYSIS 
QC Summary k p o n  

Pmjecr Description; hvifonmcnd samples Rapid (Dl Turnnamd 

cc: KHC000797 Lab. Samplc 1D. 9801251-1s Rqmn Date: Febnrtuy 24,1998 Pase I of6 

Sarnple/Pammetcr T~ ~~a NOM Sample Qual QC Unitri RPD% U C %  b a g e  Analyst Date Time 

Radiological 
. QC487528 BLANK 116681 

Ccsium- I34 -0.W651 p c i r g  E I B  am7m 1.150 
-0.00793 PCYS Cesium-I 37 

Accumcy, Acunium-22B 0.0648 PCVg 
Accuncy, Americium-7-4I 0.0356 pCi/g 
Accuracy, Antjmony-124 0-0146 pCYg 
Accurscy, Anumoay-125 (111325 p c i g  

Accuracy, Barium- 133 0.0168 pcilg 
Accuncy. Bsn'urn-IJO 0.0534 pCi/g 0 Accuracy. Beryllium-7 0.0967 pCdg 
Accumcy. Bismuth-I12 0.103 p c i g  

Accuracy. Bismuth-214 0.0300 pcils 
Accuncy. Cerium-139 0-0110 p c i g  

Accuracy. cerium-144 0.072 t pcifg 

Accuracy, Cesium-136 0.0321 ped$ 

Accusacy. Cerium-141 00186 pC2g 

Accuncy. Ctsium- I31 0.0142 pCi/g 

Accurncy. Cesium-137 0.0163 pCi/g 
Accsrrrcy. Chmmium-5 1 (1107 pCVg 
AccUra~y. CaWt-56 0.0143 pCYg 
A C C U ~ ~ C Y ,  Cobalt-St 0.00902 pCilg 
ACCUVCY. Cobalt-56 o.aim 
AcafaCy.  Cobalt-60 0.0115 pcug 
&tumcy, Ewopium-152 0.034 pCVg 
A c c u ~ y .  Eumpium-I54 0.0414 pCVg 
ACCUIX~.  Eurapium-1% 0.0341 pCilg 
Accuncy. Iodjse-131 0.0195 pCi/K 

R.01 19 pCilg Accuncy, Iridium- 192 
Accuracy. Iron-59 0.0260 pCU2 

Accuracy, b d - 2  I rl 0.0416 pCilg 
ACcUW. ~ . ~ w ~ Q I X S S C - ~ . ,  0.0137 pCi/;: 
ACCU~XCY. M~XUV-203 0.0123 pCi/S 
Accuracy. N~~dymiurn-147 0.107 pCi& 
Accuncy. Neptunium-239 0.0676 pCi/g 
Acamcy. Niobium-94 0.0135 pCi/g 0 Accuracy, Niobium-95 0.Ot.l.l pCi/g 
Accuncy. P o t s s i u r n 4  0.18~ pCi/g 

Accuncy. Promethium-144 0.0131 pCi(;: 

ACCV ncy. Lwd-2 1 2 0.0376 pci/s 

P. 0. Box 3071 2 Charleston. SC 3 4 1 7  (8031 556-8171 Fax (001) 766-1 ? 78 



MAK. -1b'Y11(MUNj 15:lU GEL MKK'I'NL;/ AC;C;'I'/UUAL 'I'LL: 803 7bY 7376+4028 P. 031 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, tnc. Affiliafe. 

ENVIRONMENTAL 
PHYSICS, INC. 

. .  
CERTIFICATE OF ANALYSIS --- -. 

QC Summary Repom 

cc: mcm797 Lab. Samplc ID: 980231-15 Rcpon Datc: Fcbmasy 14. 1998 Page 2 0 f 6  

SPmpJcCPsrnmeter Type Batch NOM Sample Qua QC Unirs RPD% REC% h n g c  Analyst Date Time 

Accuracy. Promechum- 146 0.0155 pCilg EIE 02/17/98 1450 

Accuncy. Radium-226 0.03oa pcug 
Acmncy. Radium-228 0.064a pmg 
Accuncy. Ruthenium-106 0.115 p c i g  

Acc~nq. Sodium-?? 0.Oldtl pci/s 

Accuncy, Tin-1 13 0.0154 pciJs 

Accvncy. Silver-l10M D.OI20  pCig 

A C C U ~ ~ C ~ ,  Thdti~111-20R 0.0210 pCilg 
Accuracy, nOnUm-234 0.605 @i/p 

Accurn~y. Uranium-235 0.0775 pCYg 
Acamcy, Yttrium-88 0.0171 pCilg 
Accuracy. Zinc-65 0.0271 pcilg 
Accuncy. Zirconium-92 0.0?21 p c d g  
Accinium-23,8 0.0437 pcis 
Amcriciu rn-211 0 . 0 ~ 5  p c i s  
Antimony-124 -0.001 15 pcvg 

Barium-1 40 0.015s p c i g  

Antimony-125 -0.00689 P C i g  
$an'~m- 133 -0.00473 pCd3 

Beryllium-7 0.0379 pC2g 
Bismuth-212 -0.OQ7hS pCiz 

ismuth-2 I 4 0.0152 pCils 
cerium-139 4.0175 pCVs 
Ccrium-141 -0.0128 pa/$ 
Cerium-144 -0.00779 pCi/g 
Cesium- 136 -0.OoL95 pcv," 
Chramjum-51 0.0244 pCilg 
CobalcJ6 -0.000761 p C i / ~  
Cobalt-57 O.OOOfJ?O PCilg 
Cob&-58 -0.OQBSD pCilj0 

Europium- 152 -0.W333 pCilg 
Europium- 154 -0.001 14 pCi/e 
EuroptumI55 0.00973. pCi/_c 

Iridium- I92 0.00245 pCi/s 
Iron-59 0.0315 pCi/g 
b o d - ?  11 0.0236 pCd9 
I-cad-? 14 0.00260 pCi/g 

Cobalt-60 0.oooo540 pCds 

Iodine- 13 I 0.007 I 7 p m g  

Manganese-% -0.00986 pCi/g 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories. Inc. Affiliate 

.--_ CERTIFlCATE OF ANALYSIS -_ ~, ,___- . 
QC Summary Repon 

cc: KHCO(M797 Lab. Sample ID: 98mX I -  15 Repan Dace: Frbmary 24,1998 h g e  3 of 6 

Type Batch NOM Sample Qual QC 'Units RPD% REC% Range Andyst Date Time 
. ._- SamplJPsrrametcr 

Mercury-203 
Ncodymium-147 
Ncpmnium-239 
Niobium-94 
Niobium45 
Potassium40 
Promethiurn-144 
Pmmrthium-I46 
Radium-226 
Radium-22.8 
Ruthenium-1 06 

Sodium-22 
Ihallium-208 

Tin4 13 
Uranium-235 
Yttrium-88 
Zinc-6S 
Zirconium-95 

Ccsium-134 
Cesium- I37 
Ac~uracy, Acunium-120 
A c ~ ~ a c y ,  Amu-icium-241 
Accuracy. Antimony- 1?4 
Actumcy. Anrimony-lz 

Accurncy. Barium-140 
Accuncy, Beryi~ium-7 
AcCumcy, Bismuth-212 
Accuracy. Bismuth-214 
Accumcy, Cen-urn-I39 
Acrnncy. Crrium-141 
ACCU~XC~. Cerium- I44 

Accurncy. Cesium-136 
Accu~;lcy. Chiurn-137 
A c a n Q .  Chromium-5 1 

Silver-I 10M 

ThOf'hm-?34 

@3%87519 980225 I -ZEDUP I 1668 1 

A~cWX~ .  BW~UIII-133 

A~C~rrtcy. Ce~ium- I 34 

04 I &r 
0.00273 

0.325 
0.129 

0.0526 
0.1 11 

0.0569 
0.295 
0.391 
0.710 
0.192 

OM73 
0.08aS 
0.136 

0.M93 

0.1 1s 
0.WS3 
0.41 I 

-0.00583 pCi/s 
-0.0224 pCi/g 
-0.0226 p G l g  

-0.00702 pCilg 
0.00 p a / g  

0.254 p c i g  
0.m129 pcug 

0.0152 pcilg 
-0.00502 pCi/g 

0.0437 pCifs 
0.00961 pCi& 
0.0114 pCi/g 

0.000347- pC9g 
0.01&3 pCV3 
0.146 pCi/g 

-0.00802 p c i g  
0.0738 pCifg 
a.oiIo p u g  

-0.00 12 I pCi/g 
0.00718 pCi/g 

-0.0575 QCdg 
-0.0175 pCi/g 

0.311 pCVg 
0.0904 p c i g  
0.0240 pcif:: 

0.0301 pci/g 
0.0568 pC2g 

0.146 pCdg 
0.193 pCilg 
0.366 pCilg 
0.158 pCi/z 

0.0188 pCiIg 
0.0376 pCi/; 
0.126 pCi/g 

0.0248 pCilg 
0.0674 pCJs 
0.0551 pCilg 
0242 pCi/g 

0.0261 pC;/g 

0.00 
0.00 
4.34 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
65.9 
60.0 
0.00 
0.00 
0.00 
0.00 
0.00 
0. w 
0.00 
0.00 

EJB 02/17/98 I450 
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\ ENVIRONMENTAL PHYSICS, INC. 

. A General Engineerjog Laboratories, Inc. Atfiliafe. 
ENVlRONMENTAL 

PHYSICS, I N t .  

- -  
CERTIFICATE -... .. -- OF ANALYSIS 

QC Summary Rcport 

Prajcct Description: Environmental rarnplrs Rapid (D) Turnaround 

cc: WC000797 h b .  Sample ID: 98027-51-15 Pepon Dare: Fchruacy 24, 1998 Page 4 o f 6  

Accurrlcy, Cob&-57 

A c N ~ c ~ .  Cabr\lt-60 
Accuncy. Europium- 152 
Accuracy. Europium-I54 
Accuncy, Europium- 155 
Accuracy. Iodine- If 1 
Accuracy. Iridium-1 9 1  

ACCUCIC~. Cobdt-58 

Accuracy. Iron-59 
ACCUCICY, b d - 2 1 3  a Accuracy. Lead-214 
Accurncy. Manganese-54 
Accumcy, Mercury-103 
Accuracy. Ne0dym~urn-147 
Accuncy. Nepmnium-234 
Accuracy. Niobium-94 
Accumcy, Niobium-95 
Accutq,  Pocassium-40 
Accumcy. Pmmethiurn-lM 
Accuncy, Promcrhjum- 146 
Accuracy. Radium-Z& 
Accuracy. Radium-228 
Accuracy. Rurheni urn- 106 
Accuncy, Silver-1 IOM 
Accuracy. Sodium-22 
Accumcy, ThaIlium-208 
Accuncy, Thoium-234 
Accuracy, Tin-I 13 
Accuracy. Umnium-235 
Accrrmcy. Yttrium-88 
Accuncy. Zinc-65 
Accuncy. Zirconjum-95 
Actin iu 171-316 
Amcridurn-241 
Antimony-1% 
Antimony-1 3 0 Barium-133 
8 ariu rn- I40 
Bsryllium-7 
Bismurh-212 

o m 4  
0.0439 
0.0473 
0.1 16 
0. I40 
0.151 
0.1 17 

0.099 I 
0.21 4 

0.234 
O.WS6 
0.6239 
0-6 I6 

0.117 
0.042 1 
0.0623 
1.73 

0.04 1 3 
0.0565 
0.293 
0.325 
0.374 

0.047-0 
0.05 10 
0.120 

7.8 1 

0.0495 
0.245 
0.0377 
0.1 13 

0.0843 
1.23 

0.0 122 
0.0383 

-0.00737 
0.01 8 I 
0.141 
-0360 

I .3- 

0.0389 

00157 pCi/s 
0.0241 pCifg 
O.02a pcvg 
0.0664 pci/$ 
0.0834 pCYg 
0.0964 pCi/s 
0.0625 pCig 
0.023 pcilg 
0.~590 p c i g  
0.209 pCilg 
0.181 pCilg 
0.0186 pCilg 
0.0425 pCilg 
0.387 pCdg 

0.0220 pCifg 
0.0339 pCi& 

2.83 pCdg 
0.0236 pCilg 
0.0269 pC2g 

0.311 pCVg 
0.196 pCi/g 

0.112 pcilg 

o.IS8 @i/g 

0.0232 pCYg 
o.az98 pcils 

1.19 p c y  
0.0816 pCi/g 

0.0273 pCilg 
0.131 pCilg 

0.0566 pCVg 
0.0601 pCUg 

1.59 pCiQ 
-0.00891 pci/t: 
-0.00823 pCVg 
-0.0339 pCVg 
0.0274 pCdg 
0.0861 pCil2 
-0.131 pCi/g 
0.682 pCig 

O.O?-OS p c i g  

0.00 
0.00 
0.m 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
2.17 
25.3 
0.00 
200 
0.00 
0.00 
0.m 
0.00 
3.34 
0.00 
0.00 
60.0 
4.34 
0.00 

0.00 
38.4 
200 
0.00 

0.0q 

0.00 
0.00 
25.0 
0.00 
0.W 
0.00 
0.00 
0.00 
0.00 
59.0 

a.oo 

0.00 

ErB 02/17/98 1025 

P. 0. Box 30712 - Charleston, SC 2941 7 * W 3 )  556-0171 - Fax (8031 7136-1 178 
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ENVIRONMENTAL PHYSICS, INC. 
A Ceneral Engineering L Jboratories, lnc. Affiliate. 

CERTIFICATE OF ANALYSIS 

QC Summvy Repon 

Projcct Ducripcian: Envimnmcntnl snrnplrs Rapid (D) Turnaround 

cc: KHc000797 Lab. Sample ID: 9802251-15 Report Dare: Fcbruuty 24, f 998 Page 5 of 6 

Smnplflxarnetcr Type B o d  NOM Simple Qual QC Unib RPR% lLEC'% Range Analyst Date Tinie 
- 

Bismurh-7- 14 
Cerium- 134 
Cerium-141 
Cerium-I 41 
Cesium-136 
Chromium-5 1 
Cobs t-56 

Co ba lr-57 
CObdt-58 0 Cobnli-60 
Europium-152 
Eumpium-m 
Europium-155 
Iodine-13 t 
Iridium- I92 
lmn-59 
b d - 2  12 
Lnd-114 
Mmgncsc-54 
Mc~u1y-203  
Neodymium- 147 
Nepru niu m-239 
Niabiurn-94 
Niobiu m-9S 
Po~issium4O 
Promechiurn- 144 
Promcthium-146 
Rndi u m-22 6 
Radium-218 
R~[hcnium-l06 
Silver--1 IOM 
Sodium-?? 
Thallium-208 
T h O n  urn-134 
Tin-I 13 
Uranium-35 

Zinc-65 
0 Yrtnum-B8 

0.971 
0.0342 
0.0604 
-0.0703 
-0.107 

0.13334 
-0.0064 

0.0305 
-0.0276 
0.0140 

0.00914 
0.129 

0.0566 
O.CQ0 103 
0.00438 

1-23 
1.18 

0.0328 
0.0460 
0.0640 
-0.0910 

0.000571 
-0,0190 

11.9 
-0.0 1 28 

-0 .115  

- 0 . 0 3 ~  
0.97 1 
1.23 
0.3W 

- a o w  
-0,00563 

0.510 
3.59 

4.QO33 
0 . 2 3  

0.0 I &I 
-0.00618 

-0.0495 
LCS 116681 

0.965 pCi& 

0.0213 pCilg 
-0.0556 pCY$ 

0,00778 p c i g  

-0.W27 PCdg 
-0.0182 PCdg 
-0.0215 pciig 
0.0181 pC3g 

0-0653 p c i s  
-0.0471 pcifg 

0.00 p c i l g  

0.000536 pCi/g 
-0.00871 pCU5 

0.0184 pCilg 
-0.00834 p C i g  

1.61 pCi/g 
1.15 pCi/s 

0.0310 p C i g  

0.493 pCilg 

0.00513 p C i 5  

-0.0303 pCUg 

0.00 pCi& 

-0.0092u pCYg 

0.00695 pcilg 
25.1 pcilg 

-0.Oa274 pCilg 
0.00960 pCi/g 

0.965 pCdg 

0.0836 pCi/g 
-0.00720 pCitg 

0.464 pCilg 
0.833 pCi/g 

-0.00867 pCi/g 
-0.0149 pCi/g 
-0.0161 pci lg  
0.0731, pCig 

1.59 

-0.0168 P C i g  

-0.01 I ?  pci/g 

0.m 

0.00 
0.00 
0.00 
0-00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

26.8 
2.23 
0.00 
0.00 
0.00 
Q.00 
0.00 
0.00 
14.8 
0.00 
0.00 

0-a0 

0.00 
0.00 
0.00 
11.4 
200 
0.00 
0.00 

0.00 
0.00 

0.00 

o m  

ana 

25.0 

o.ao 

U'B 02/17/98 1023 

P. 0. Box 30712 Charlesion, SC: 294 17 (8031 556-81 71 - Fax /803i 716-1 I 78 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering labararories, lric Alfiliale. 

ENVIRONMENTAL 
PHYSICS, INC. 

P. 035 

--. CERTIFICATE O F  ANALYSIS 

QC Summary Reporr 

- _ -  - 

Pmject Descriprion: Environrnmral samples Rapid (D) Tumnuoubd 

cc: KHc000797 Lab. Sample ID: 9802251 -I 5 Report Dart: Fcbruw 24. 1998 Pngc 6of6 

SnmpletParmmcter Type Batch NOM Sample Qual QC Units RPD% X C %  Range Analyst Dare Time 

Cesium-134 (nom-conc = 0) -0.1 15 pctrg EJB 0217196 1450 
Ctsiurn-137 4.11 4.16 pCi/g 101 (75.0- 125.) EJB 02/17/98 1350 

Notes: 
The qualifies in this rcpart ye defined as follows: 
3 indicares presence of adytt < RL (Rcpor~ Limit) 
U indica- pnserrcc of mnslyrt c DL (Detect Limit) 

e d a  irldicares [hac spike rtcovery limirs do noc spply whtn 
samplc conccnmcion exceeds spikc conc by a factor of 4 or morc 

P. 0. Box 30712 Charleston, SC 2941 7 * (803) 556-0 171 FJX (8031 766-1 17R 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

ENVIRONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS 

Clicnc: Kaiser Hill Company. L.L.C. 
Rocky Flars Envirnnmencd Tcch. Sirc 
Bldg. 881 
Cotden, Colorado 80.102-0.IM 

Environrnsnrjl sampler. Pipid (D) Turnaround 
Contlcr: Ms. Viqene ldekcr 

Project Description: 

cc; KHCO00797 Report DXC. February 3, I998 Page 1 o f 3  
- - ___ 

Sample ID : 98A0611-013.039  DO- IS3 A Webt Lb 
Lab ID : 98013 1-17 
Llacririx : ).disc. 
Dote CoUecied : o w t i  
Diue Received : O9YJ7I98 
RiOriCy : Rouonz 
Collcctor . ClimK 

-- 
F U  Units DF Analyst Date n m c  Bnrch kf @ Panmeter Qualifier Result DL - c - - ~ - - .  

Radiological 
Gamma PHA - 98 irrmr 

Actinium-23 
Americium-24 1 
Arltimany-I24 
Ancirnorly-125 
Barium-133 
Barium-190 
E eryl liu m-7 
B ismurh-2 1 2 
Eisrnuth-2ld 
Cerium- I39 
Cerium-141 
Cerium-IW 
Cesium-I 34 
Cesium-1 36 
Cesium-! 37 
Chromium51 
Cob4 t-56 
Cob~~lt-57 
Cabalr-58 
CobalrdO 
Eumpium- 152 
Europium- 154 
Europium-155 

0 'oJinc-'31 Iridium- 192 

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 

I .75 

Q.027 1 
0.Ml36 1 

-0.00263 
0.118 

0.0829, 
1 .oo 

0.654 
-0.00 1.59 

-0.104 
0.00510 
0-0148 

-0.00839 
0.151 

0.00?60 
-0.01 a 1 

-0.0289 
-0.0130 

0.00 
-0.0466 
-0.0 I5 I 

-0.003 15 
1.62 

-0.fMO673 

- a m  NO 

o.oiaa 

o.oo2oa 

+I- a306 
#- 0.097 I 
+I- 0.0107 
4- 0.0535 
+I- 0.023 I 
4- 0.147 
tl- 0.183 
+!- 0.3 I3 
+I- 0.124 

+I- 0.01 45 
+/- OA306 
tf- 0.1 17 

+I- 0.0 197 
+I- 0.0526 
-tf- 0.0205 
4- 0. I92 

+I- 0.0 I97 
+/- 0.01 37 
4- 0.02 I I 
+/- 0.01 I9 
+I- 0.05 I9  
+I- 0.0771 
4- 0.1 17 

+I- 0.0530 
+/- 0.01 86 
+I- 0.0523 
d-0.213 

0.130 
0.173 

0.rWll.r 
0.0338 
0.MM 
0.156 
0.376 
0.288 

0.0677- 
0.0268 
0.0569 
0. I s9 
0.0316 
0.096 I 
0.0363 
0.354 

0.036 I 
0.0735 
0.0354 
U.oJos, 
0.089 I 
0. 7-6 
0.101 

0.0833 
U.0; I7 
0.0939 
0.05JO 

1-00 pCifg 
alroo pcvg 

1.00 p c i g  

1.m pCi& 
1.00 pcilg 
1.00 pcug 
1.00 pCifg 
1.00 pcvg 
1.00 pCilg 
1.m p c i g  

0.500 pcug 
0.100 pCi/g 

1.00 pCi/g 
m a  pcgg 
1.00 pcvz 
1.00 pcitg 

0.200 pCi/g 

0.100 pCi/g 
1.00 pCilg 

O.IM3 pcvg 
o.mo p a / s  
0.100 pcilg 

5.00 pcilg 
0.200 pCilg 

1-00 pCi/g 
i.00 pCi/g 
1.00 pCi/g 

1.0 EX3 02/17/98 103-7 116681 1 
1 .o 
1.0 
1 .o 
I .Q 
1.0 
I .o 
z .O 
1 .o 
1 .O 
1 .o 
I .o 
I .0 
1 .o 
I .o 
I .o 
1.0 
1 .o 
1 .o 
1 .o 
I .o 
1 .o 
1 .o 
I .o 
I .o 
1 .D 
I .o 

lllllllIllllRllllllllllllllllll111118111111181111111111 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General ,%gineering Laboratories, Iqc Affiliate. 

ENVIRONMENTAL 
PHYSICS, INC. 

- _  CERTIFICATE OF ANALYSIS -.-_-.-_ 

Clicnt: Kaiser Hiti Cornpony. L.L.C. 
Rocky Rars Environmcntd Tech. Sit0 
Bldg. 881 
Golden, Colorndo Sor(02-MM 

Environmcnd samples Rapid (D) Turnaround 
ContacL- tls- Virgene ldeker 

Project Dcscriprjon: 

cc: KHCOQ0797 Report Dace: February %. 1998 Pagt 2 of 3 

Sample ID : g a ~ a 6 x - 0 ~ 3 . 0 ~  

Paramectr Qualifier Result DL I& Units DF Anslyst Date Timc Bnwh M 

had-? 14 J 0.719 4- 0.132 0.0656 1.00 pcug I .o 
Manganese-54 U 0.041 3 +/- 0.0232 0.0151 0.100 pci/g 1.0 EJB 02117/98 1027 116681 I 
Mercury-203 U 0.0000416 +/-O.Q39 0.0384 1.00 pCi/g 1.0 
Neodymium-147 U -a.1-r5 +/- 0.253 0.468 1-00 pCi/g 1.0 
N ~ p t ~ i u m - 2 3 9  U -0-OS42 +I- 0.103 0.171 1.00 p c i g  1.0 

Niobium-95 u 0.00590 +/-om6 0.0517 1-00 pci/,p 1 .o 

Promethium- I+$ U 0.00163 +/-0.0105 Q.037 1 0.100 pcig 1.0 
Promethium-1 46 U -0.0056d 4-0.0244 0.04 I9 0.100 pcvg 1.0 

Raditlm-'18 1.75 4- 0.306 0.130 1-00 p c i g  1 .o 
RUthenium-106 U 0.107 +i- 0.179 0.337 0.800 pcilg I .O 
Silver-1 1 O M  U 0.00331 4-0.0182 0-0336 1.00 pci/g LO 

Thallium-20B J o . 5 ~  +r- 0.0798 0.0390 1.00 pCi/s 1.0 
Thorium-34 U 0.312 4 - 1 3  1 .m 1.00 p c i g  I .a 

UmN'um-235 U 0.0803 +I- 0.1 18 0.203 0.500 pCi/g I .o 
Yttrium-88 u -0 00997 +I-0.0183 a03 13 O.)Oo pCilg 1.0 
Zinc-65 U 0.0 162 +I- 0.0577 0.091 1 0.200 pcifg 1 .o 
Zi conium-95 U -0.0148 +/-0.0413 0.0725 1.00 pcitg I .o 

@ Niobium-94 U -0.00789 +1-0.02~0 0.0369 1.00 pQtp 1 .o 

Potsssiurn-40 24.7 4- 2.68 0.316 1-00 pCi/g 1.0 

Rodium-226 J 0.654 +I- Q. 124 0.0672 1.00 pCi/s 1.0 

Sodium-27- U -0.013 4-0.0276 0.045 I 0.700 pCi/g 1.0 

Tin-I 13 U -0.00685 40.0253 0.0436 1.00 pCi/g 1.0 

Cornmenu: 
Eu- 155 not quantified due to inlcrftrcnce. 

P. 0. Box 30712 Charleston, SC 23417 (803) 556-81 71 - Fax (8031 766-1 17H 
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ENVf RONMENTAL 

PHYSICS, INC, 

'I'LL : 803 76Y 73 76+4U28 P. u3u 

ENVIRONMENTAL PHYSICS, 1NC. 
A General  Engineering Laboratories, Inc. Affiliate. 

-_ - _  CERTIFtCATE OF ANALYSIS 

Client: Kiscr  Hill Compnny. L.L.C. 
Rocky Flats Environmental Tcch. Sire 
Bldg. 881 
Golden. Colondo 8040?-0464 

Environrncnrsl simples Rapid (D) Turnaround 
Contact: Ms. ViEeqe ldeker 

Projecr Description: 

c e  ICHC000797 Report Date: Februory 24. 1998 Page 3 of3 
- --- 

Sarnplc ID : 98A0621-013.039 
-- 

M = Mcthod h.I eth od -Desnip tion .- ______-- . --  - - 

This dim rcporr has been prcparcd a d  reviewed 
in accordance with Gcncd Engineering Laboracorics 
smdard aperacing procedures. Plcsc dirccr 
any question to your Project Manager. Lee Harh at 03 556-8171. L *.,J p/" 
R e v i e w w  

P. 0. Box 30712 Charleston, SC 1941 7 (8031 556-81 71 Fax c80j) 766-1 178  
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ENVIRONMENTAL 
PHYSICS, fNC. 

'i'EL:803 7bY 7 3 7 b t 4 0 2 8  r. 0 3 1  

ENViRONMfNTAL PHYSICS, INC. 
A General Engineering laboratories, hc. A filiate. 

CERTIFICATE OF ANALYSIS 

Climr: Kaiwr Hill Company. L.L.C. 
Rocky nnrs Environrnentd T c h .  S i k  
B Idg. 88 1 
Golden. Colondo 80402-0464 

Environmental simples Rapid (D) Turnaround 
Conacr: Ms. Virgene ldeker 

Pmjecr beription: 

I h g c  I o f 3  e: KHC000797 Report Dote: F c b r u q  2-4 1996 

Sample 1D :98A0621-014.042 %06- 103A sGb*W 
l a b  iD : 9EO225l-lB 
Matrix : Misc. 
DJrc Collccrcd : Quo1148 
Dare Rcccivcd : 07Jo7f28 

Collector : Client 
Priority : Routinc 

- 0 Parameter Qualifl&T Result DL RL UN'ts DI: Analyst Datc Time Batch M 
I 

bdia iogkal  
Gammo PHA - 96 irenu 
Actinium-228 

Antimony- 1% 
Antimony-125 
Barium133 
Barium-140 
Beryllium-7 
Bismurh-212 
3ismurh-114 
Cerium- 139 
Cerium-141 
cerium- 1 JJ 
Cesium- 134 
Cesium-I36 
Cuium-137 
Chmrnium-5l 

AmWiiciUm-241 

CO bd t-56 
Cobalt-57 
Coball-SB 
Cohalr-60 
Europium-15Z 
Europium- 154 
E~ropium- 155 
Iodine-] 3 I 0 Iridium-191 
Iron-59 
Lnd-2 I1 

U 
U 
U 
U 
U 
U 
I 
J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 

J 2 4  
-0.1 10 

6.00595 
0.0369 

o.aoo 117 
0-0 io? 
0.01 3 J 
0.902 
O.B2? 

0.0a67d 
-0.00464 
-0.01 10 
-0.0435 
0.0440 

-0.0157 
-0.0224 
0.0 106 

-0.f3OWcH) 
0.0357 
0.0273 
-0.0311 
0.06 I3 
0.1 10 

-0.0052E 
0,021 1 
0.0341 

1-26 

+I- 0.270 
+I- 0.1 81 

+/- 0.0232 
4- 0.0579 

+I- 0.144 
+I- 0.193 
+/- 0.395 
4- 0. I40 

+/- 0.0186 
+/- 0.038 I 

+i- o.0320 

i4- 0.130 
+i- O.ONI 
+/- 0.0698 
+/- 0.0249- 
4- 0.140 

4- 0.0167 
4- 0.0155 
+I- 0.07_5.5 
4- 0.0162 
+I- 0.0646 
+I- 0.0770 
4- 0.0929 
4- 0.cfjl6M 
-1-1- 0,0133 
+I- 0.059 1 
i-f- 0.164 

0.148 
0.190 

O.WO2 
0. I07 

0.736 
0.345 
0.324 

0.03 77 
0.0663 
0.127 

0.0369 
0. I30 

0.0104 
0.103 

0.0473 
0.0273 
0.016 I 

0.05 14 

0. I 05 
0.147 

0.1 I I 

' O.WO9 
0.1 IO 

0.0696 

0.0477 

0.m I a 

a.17-i 

1.00 pcifg 
0.~00 pCj& 

1.00 pcilg 
0.200 p c i i g  

1-00 pCilg 
1.m pciig 
1.00 pcilg 
1.00 pCi/g 
1-00 pcug 
1.00 pcifg 

0.100 pCifg 

1.00 pCi/g 
0.500 pCi/g 

1.00 pCilg 
5.00 pCi/g 
1.00 pCiJg 
1.00 pCi/g 

0.100 pCilg 
1.00 pCi/g 

0.1OD pCi/s 
0.500 pci/g 
0.3D pCilg 
0.200 pCilg 

5.00 pCVg 
1.00 pCi/,o 
1.00 pci/g 
1.00 pCilg 

1.a WB 0 ~ 1 7 ~ 8  1023 1 1 6 6 ~ 1  I 
1 .o 
I .o 
1 .o 

1.0 
I .o 
1 .o 
1 .a 
1 .o 
1 .o 
1.0 
1.0 
1 .0 
1 .o 

1.0 
1 .o 
1 .o 
I .0 
1 .o 
1 .o 
1.0 
1 .O 
I .o 
1 .o 
1 .O 

1 .a 

I .a 

111111llll1lllllllltrllllllilll ll!llllllllllll~lll ll!lll 
P. 0. Box 30711 + Charleston, sc 29417 (003) 556-8171 . Fax m 3 )  
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ENVIRONMENTAL 
PHYSICS, 1NC. 

'rEL: 769 737bt4028 P. u32 

ENVlRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Ashate. 

- CERTIFICATE OF ANALYSIS __-. - .,_ 

Clirnt; Kziistr Hill Company. L.L.C. 
Rocky Flats Environmcntd Tcch. Sile 
Bldg. 88 I 
Golden. Colondo 80402-0464 

Contact: Ms. Virgene Idckcr 
Projcct Descripuan: Envimnrncnral samplzs Rapid (D) Turnaround 

cc: KHC000797 Repon Dac: Fcbruary 24. I998 Page l o r 3  

~~ 

Parameter Qusli tier Resulr D 1- RL Units DF AnJyst Datc Time Botch kl 

Lend-214 J o m 0  +I- 0.155 0.0740 1.00 pCi/c 1.Q 
Mnngancsc-54 U -0.OOIOO 4-0-0249 o.o4ia 0.100 pCi/g 1.0 F-JB 02/17/98 1028 116681 1 
McrCury-2Q3 U -0.00897 +1-0-0299 0.0443 1.00 pcug 1.0 
Neodymium- 1.17 u 0.10 I +f- 0327 0.589 1.00 pCVg 1.0 
Ncprunjum-239 U -0.0403 +/- 0.1 17 0.204 i.Q0 pCi/g 1.0 
Nio biurn-94 U 0.00652 4-0.0230 0.0406 1.00 pCi/g 1.0 
Niobium-95 U 0.0349 +I- 0.0344 0.0568 1.00 pCiq 1.0 
P o w h  m-40 25.0 4- 2.86 0.425 1.00 pCi/g 1.0 
Pmmahium-13? U -O.0008?7 +/-0-0227 0.0395 0.100 pCilg 1.0 

-. - -4---- 

homerhiurn-I46 U 0.WSEI 4-0.0259 0.0469 0.100 pci/g 1.0 
Radium-226 J 0.817 +I-O.ldO 0.08 10 1.00 pci/g 1.0 
Rn4iom-228 1-24 +I- 0.170 a. 1 48 1.00 pCi/g 1.a 
Ruthenium-I 06 U -0.0870 +I- 0.185 0.3 Id 0.800 pCil,p 1.0 
Silver-I 10M U 0.00494 +I- 0.0211 0.0376 1Bcl pclls 1.0 
S odi u m-22 U o.am ti- o .om 0.0575 a.7m pciig 1.0 
Thallium-208 J Q.400 +I- 0.0775 0.0380 1.00 pCi/g 1.0 
Thorium-231 U 0.899 4 - 2 - 0 9  2.07 1.00 pCil3 1.0 
Tin-113 u -0.oo01 IO +/-0.0280 o.am 1-00 p c i s  1.0 
U11&~m-235 U 0.135 +/- 0.1 31 0236 0.500 pCi/g 1.0 
Ymium-88 U -0.0188 +/-0.0227 0.0356 0.100 pCi/g 1 .o 
Zinc-65 U -0.0322 4-0.0711 0. I 05 0.200 p c i p  I .o 
Zirconium-95 u 0.0319 4- 0.0489 0.0873 1.00 pCi/: 1.0 

The qualifiers in this repon arc dcfincd as fotlows: 
bfD indimrcs that the annlytc was not dececlzd at n concencmon gresccr rhan thc dctcccion limrt 

u indicalrs rhnt the an3lyrt w3s not detected - Indicatcs that a yuali~y conrm1 analyrr Ccovery I S  ourside o f  rpecificd acccpllncc criren:) 

indicates preimcc of malyre ;1~ a concenlrstion less Ihsn I)>e reponing limit (FU) graler than the dcrrcrion limit (DL). 
3 concentndon greater than che drwriun Imrr. 
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ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

PHYSICS, INC. 

CERTIFICATE OF ANALYSIS .- 

Client: K J x r  Hill Company. L.L.C. 
Rocky Rats Envimnmcntnl Tech. Sire 
Elds- 881 
Golden. C O l o d O  BW1-0464 

Contact: Ms. Virgene Idckcr 
Project Drscription: Environmental samples Ripid (D) Turnaround 

P. 0. Box 30712 Charlastan, SC 29417 18031 536-81 ;1 - Fax (A031 766-1 178 
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ENVI RONMEMAL 
PHYSICS, (NC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering bboralories, inc. Affiliate. 

CERTlFlCATE Of ANALYSIS 

Client: Kaiser Hili Company. L.L.C. 
Rocky Rats Envimnmcnral Tech. Sirc 
Bldg. 881 
Golden. Colondo BOsOl-MM 

Envirnnmcncnl s;lmplez Rapid (D) -rumamund 
Con[oc[: Ms. Virgene ldeker 

Projeccr Description: 

tc: KHCOQ0797 Report Datc: Februaxy 3-4. 1448 P q e  1 of3 

Sample ID : 98Aa621-018.053 -0- 1 z< su 
Lab ID 1 980225 1 - 19 
Msmx : klisc. 
Dare Collecrcd : O Y M 8  
Dacc Rccrivcd : 02/07/90 
PX-iOl-iq : Routine 
Collectar : Client 

- 
RL Unjts DF .%nalyst Date Time Batch M -.- 0 Parameter Quallfler Rcsult DL -- 

Radiological 
Gamma PHA - 38 ire]& 
Acunjum-13E 
Amcficium-141 
Antimony-1% 

Barium- 133 
Barium- 140 
Bc~yllium-7 
Bismuth-212 
Bismuth-214 
Cerium- 139 
Ccrium-141 
Cerium-!+& 
Cesium-134 
Cesium-I 36 
Cesium- 137. 
Chromium-5 1 
Cobs1 c-56 
Cobalt-57 

Antimony- I25 

Cobd t-SR 
CObdt-60 

Europium-1 52 
Europium-154 
Ewopium- 155 
lodine- 13 
Iridium-192 
Iron-59 
Lax-2 12 

U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
J 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

133 +I- 0.168 
-0.0961 ti- 0.11-6 

-0.00497 +I- 0.OI 9 I 
-0.0249 4- 0.0.183 
0.0093 I +I- 0.0247 

-0.206 % 0.1 19 
O-OzBB 4- 0.169 
0.890 +I- 0.321 
0.904 +I- 0.140 

-040903 +I- 0.01 73 
0.0 185 +/- 0.0193 
0.0120 +I- 0. IO5 

-0.00290 +I- 0.01 85 
0.02 1 I +/- 0.05 I5 

-0.0244 4- 0.1w 
0.003 I E +/- 0.0208 

-0.00585 +I- 0.0 I30 
-0.00990 +I- 0.0197 
0.00830 +I- 0.01 14 

0.0~83 t/- n.o.130 

-0.0739 ti- 0.0506 
0.0261 +/- 0.05 19 

0.0333 4- 0.079 I 
0.0886 +I- 0.0730 

-0.005~9 +I- 0.01 a3 
0.00737 t/- 0.0471 

1-40 +/- I). I 'E 

0. I16 
0.1 89 

0.0339 
0.060 I 
0.0390 
0.196 
0.290 
0.26 1 
0.0603 
0.0171 
0.0556 

0.191 
0.029 1 

0.0375 
0.335 

0.09 1 
0.0233 
0-0338 
0.0385 
0.0850 
0.1 I8 

0.0992 
0.0897 
0.03 13 
O.OR?? 
0,0574 

0.0930 

1.00 pci/g 
0.400 pCi/g 
1.00 pCi/g 

0.200 pcifg 
1.00 p c y  
1.00 pG/g 
1.00 p c i g  
1.09 pcifg 
I.QQ pCilg 
1.00 pCilg 
1.00 pci/s 

0.500 pCilg 
0.100 pCi/g 

5.00 pCi/g 

1-00 pCi/s 
0.100 pCi/g 

0.100 pCi/s 
0.500 pCi/g 

1.00 pci/s 

1.00 pcifg 

1-00 pcilg 

0.200 p c i s  
0.200 pcilg 
5.00 pCilg 
1.00 pG/g 
1.00 pCi/g 
1.00 p c i z  

1.0 UB OYI7/98 1030 1166BI I 
I .o 
I .o 
1 .o 
1 .O 
1.0 
I -0 
1 .a 
I .o 
I .o 
1 -0 

1.0 
1.0 
1.0 
1 .O 
I .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
I .D 

1 .o 
1 .O 
I .o 

P. 0. Box 30712 Charlesron. SC 2911 7 (8031 556-81 71 FJX (8031 7 6 6 - 1 i m ~ ? ~ 1 - 1 9 ~  
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ENVIRONMENTAL 
PHYSICS, I NC. 

MKK'I"G/ A(;(;'I'/QUAL 'I'EL:803 769 737bt4U28 P. 035 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliare. 

_- CERTlFlCATE OF ANALYSIS -. - 
Clicnr; Kaiser Hill Company. L.L.C. 

Rocky Flats Envirnnmcnul Tcch. Sirr 
B M ~ .  881 
Golden, Colomdo 8DrlD2-046J 

Conrxt: hls. Virgene ldeker 
P m j a  Dcscriptjon: Envianmcnd samples Rapid (D) Turnaround 

cc: KHCOQ0797 Rtporr Dntc: February 24, 1998 Page 2 of 3 
-- 

Surnple ID z 98A0621-018.051 
~ ~ ~ ~ ~ 

Parameter Qualifier Result DL RL Units DF Analyst Date Time Batch M - .- 
b a d - 2  14 
Mr~lgan~ic-W 
M c ~ ~ ~ y - 2 0 3  
Neodymium-1.17 
Neprunium-239 
Niobium-94 
Niobium-95 
Potassium-# 
Promethium-1 ei 
homerhiurn- 146 
Radium-226 
Radium-228 

Silver-1 IOM 
%diu m-22 
Thalliurn-2Oa 
Thorium-2% 
Tin-1 I3 
Umium-735 
Y urium-88 
Zinc-63 
Zirconium-95 

Ruthenium-106 

u 
u 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1-15 
0-03% 

0.00 
0.117 
0.0298 
0.01 80 
0.w950 

24.0 

0.00221; 
0.904 

1.33 
-0.0694 

-0.001 5 1 
O.COW3 
0386 
0.775 

-0.0144 
o.og90 

a.m.535 
-0.00671 

0.0607 

a.oa4zi 

Cammeqm: 
Hg-203 nor quanrifjed due to inrerkrcncc. 

4- 0.176 

+I- 0.0337 
4- 0.267 

+I- 0.MW 

-tJ- 0.0723 
+/- 1.63 

+I- 0.0174 
+I- 0.0227 
+I- 4 I 40 

+I- 0.166 
+/- 0.0 I93 

+/- 0.02-17 

+I- 0.0 I 77 

+I- 0.268 

+/- a-o I 136 
i/- 0.063 1 
+I- 118 
+I- 0.025 1 
4- 0.147 

+I- 0.0) YB 
4- 0.0538 
i t -  0.0638 

0.0628 

0.0358 
0.1195 
0.181 

0.03 3 2 

0.306 
0.03 15 
0.0390 
0.0603 

0. I19 
0.29 I 

0.0304 
OAJ442 
0.0313 

1.53 
O . [ W l X  

0.205 
0.0334 
0.0805 
0.0703 

0.0368 

a.o.ro9 

1.00 psi& 
0.100 pCYg 

1-00 pcilg 
1.00 pCilg 
1.00 pCi& 
1-00 pCilg 
1.00 p c i g  
1.00 pCi/g 

0.100 pCilg 
0.100 pcis 

1.00 pCi/g 
1.00 pCils 

0.800 pCig 
1.00 pCi/g 

0.700 pC2g 
1.00 pCiIg 
1-00 pCYg 
1.00 pCiIg 

0.500 pCi/g 
0.100 pmg 

1.00 pcis 
0.200 pCilg 

1 a 
1.0 EJB 02/17/98 1030 116681 I 
1 .o 
1 .o 
I .o 
1.0 
1 .o 
1.0 
I .o 
1 :o 
I .D 
I .Q 
1.0 

I .o 
I .o 
1.0 
1.0 
1 .0 
1.0 
1 .o 
I .o 
1 .o 

P. 0. Box 3071 2 Charlesion. SC 194 I7 a (8031 556-81 7 I Fax (8031 766-1 178 
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ENVI RONMENTA L 
PHYSICS, INC. 

ENWRONMENTAL PHYSICS, JNC. 
4 General Engineering Laborarories, Inc. Affiliate. 

. .- CERTIFICATE OF ANALYSIS 

Clicn1: Kdrer Hill Company. L.L.C. 
Rocky Flnts Environmennl T s h .  Sitc 
Bldg 881 
Golden. Colondo BW02-0464 

Environmcnrjl samples Rapid @)Turnaround 
Conmr: Ms. Virgene [dekef 

Projecc Dcwriprion; 

cc: KHCM30797 Report Date: February 24, 1998 P3gt 3 Of 3 
--._ -- --- 

Sample ID : 98A0611-018.054 
-- - 

N = Method Method-Description --- 

Nous: 
The qualifiers in chis repon arc defined ns follows: 

indicates that the anaiyte WJS not detected JC a concentmaon pter  than ihc dctccdon limit. 
J indicates prcscnce of nncdyce at acooctnmiion IUS than (he reponing limit (RL) Jnd Srcxcr than the dcte&n limit (DLI. 
U indicates that rhe  alp was nor derccctd ac a conctnrnrion g c a ~ c r  than the demxion limit. 

indicaccs that a qudiry control malytt ~ c o v c r y  is outsidc of specified acccpiancc criteria 

This dam repon has bccn prrparcd md rcviewed 

any questions to yo% Projen M3nager. Lte Heath ac (SO31 556-8 171. 

in accorddance with General Engineering Labontcrics 
standnrd operaring proccdurs. Plrrse direct / 

P. 0. BOX 3071 2 Charleston, SC 2941 7 (803) 556-8 17 I Fax 1R03) 7ti6-1178 



MAK. - 1 b' 98 IMUN) 15: u4 tiEL 

ENVl RONM ENTAL 
PHYSICS, INC. 

MKK'I"G/ AC;C;'I'/QUAL P. ou3 -- 'I'EL:803 769 737bt4028 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affihfe. 

- 
CERTlFlCATE OF ANALYSIS 

.cI_ 

Clicnc Kaiser Hill Compa~~y. L.L.C. 
Rocky Rats Envimmcntd Tech. Sire 
Bldg. 881 
Coldcn. Colorado BOJOI-WM 

Environmcnfd smplrs Rapid CD) Tumamund 
Contact: Ms. Virzene ldekcr 

Projet Description: 

CC: wCOM)797 Repon Date: February 14. 1998 Page 1 of3 

Sample ID 
Lab ID : 96025 1-20 
MiluiX : Mix.  
Date Colltcrcd : W04198 
Dare RtcJvcd : 02/07/98 
PriOriCy : Routipc 
Collector : Client 

:9tKA0621-019.057 v o o -  \09A d - k r  

..- 
Palsime ter Qualifier Rrsul t DL RL Units DF Analyst Date Tinic Batch M 

- -_ -- 
Rdological 
Gamma PHA - 98 i r m  
Actisiurn-EE 
Americium-241 
Antimony-I 24 
Anurnany-1 25 
Bafism-133 
BMm-140 
Beryllium-7 
Bismu th-212 
E ismurh-?, 14 
Cerium139 
Ccrium- 14 I 
Cerium- 1 4  
Cesium- 134 
Ccsium-136 
Cesium-137 
Chromium-S 1 
Cobalr-56 
Cobalt-57 

Cobalr-60 
Europium- 159 
Europium-154 
Europium- 155 

Cobdt-58 

Iron-59 
Lead-212 

J 
U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 
U 
U 
U 
u 
U 
U 
L' 
U 
U 
u 
U 
U 
U 
L! 
J 

0.862 
-0.QO711 
-0.0 I 19 
0.0 I95 

-0.00970 
-0.0608 
-0.003 I 

OS47 
0.49% 

-0.0 I M 
0.012L 

0.00850 

-0.067 I 
0.0210 
-0. I I J 

-0.00873 
-0.00778 
-0.003 14 

0.0 I98 
-0.0162 
-0.0 I08 

0.0 I a2 

0.0267 
-0.0 I77 
0.0100 
0.0269 
0.799 

+/- 0.230 
44- 0.0299 
+I* 0.0224 
+/- 0.0559 
+I- 0.0270 
+!- 0.133 
+I- 6204 
+I- 0.351 
4- 0. I26 
4- 0.0 I48 
4- 0.03 17 
4- 0.0984 

4- 0.0 197 
+J- 0.0693 

+/- 0.1 97 
4- 0.016 I 
+/- 0.01 19 
it- 0.0243 

+A 0.0~19 

4- o.om 1 
0.0~33 

+I- 0.07 i 9 
4- 0.0550 
+I- 0.0564 

4- 0.01 89 
+I- 0.0543 

+/-O.I18 

0.137 
0.@478 
0.03 80 
0.0954 
0.0390 

0.226 
0.377 
3.794 

0.0798 
0.0247 
0.0557 
0.171, 
0.0359 
0.107 

0.O.IoG 
0.319 

0 . W  

0.042 1 
0-04 I6 
0.0868 
0. I 7-9 

0.0038 
0.0939 
0.033' 
0.0983 
OAS63 

a.ozo6 

1.00 pci/g 
0-100 pcvg 

100 pcgg 

1.00 pcug 

1-00 pcilg 
0.200 pCYg 

1.00 pCVg 

1.00 pCils 
1.00 pCi/g 
1.00 pCi/s 
1-00 pCi/g 

0.100 pCi/g 
0.500 p c i g  

1.00 p c i g  
5.m pcuz 
1.00 pci/g 
1.00 pci/g 

0.100 pcvg 
1.00 pG/g 

0.100 pci/p 
0.500 pCi/g 
0.200 pCi& 
O.?Oo pc;/g 
5-00 pcus 
1-00 pcus 
1.00 pCi/F 
1.00 pCi/g 

1.0 EIB 02/17/98 1031 116681 1 
1 .o 
1 .o 
I .o 
1.0 
1 .o 
1.0 

I .o 
1.0 
1 .o 
1 .O 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1.0 
1 .o 
1.0 
I .o 
1 .O 
I .o 
1.0 
I .o 
I .u 

i .a 
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0 

0 '  

EN VlRONMENTA L 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Ergitleering Laboratorjes, Inc. Aifilidtc. 

CERTIFICATE OF ANALYSIS --- 
Clienr: Kajscr Hill Company. L.L.C. 

Rocky Flats Environmentd Tech. Sire 
Bids. 88 I 
Goldcn. Cofondo 80401-0161 

Enviroomcnral samples Rapid (D) Turnfound 
Concoct: bls. Virgtnc: Idskcr 

Projcct Desm'po'on: 

Sample ID : 98A0621-019.057 
.. - 

Pinmeter @alifier Result DL RL Unib DF Analyst Date Time Batclt h.1 

b d - 2  14 J 0.599 +I- 0.1 11 0.0662 1.00 pCi/g 1.0 
Manganese44 U 0.0233 +I- OE93 0.0378 0.1m pCilg 1.0 J 3 3  02/17/98 1031 116681 1 

Neodymium-147 U -0.172 +I- 0288 0.490 1.00 pCil3 1.0 

Niobium-94 u 0.00 +/-RQ273 0.03B3 1.00 pCi/g 1.0 

.-- - 

Mercury-203 U 0.00 +I- 0,0341 0.0357 1.00 pcvg 1.0 

Neptuniom-939 U 0.0472 4- 0-0884 0.159 1.00 pCi1g 1.0 

Niobium-95 u -0.0123 +/-0.0314 0.0459 1.M) pci/,p 1.0 
PotossiumlO 20.1 +I- 2-25 0.371 1.00 pO/g I .O 
Promethium-1 44 u -0.0148 +/- 0.0220 0.0364 0.1m pci/g 1.0 
Praomcthjum- 146 U 0.00955 +I- (LO240 0.0440 0.100 pals 1-0 
Radjum-216 J 0.498 +I- ai3 0.0798 1.00 p c i g  1.0 
hdiurn-228 J 0.862 +1-0230 0.137 1-00 pci/g 1.0 
Rurh:w'um-I06 U -0.102 +I- 0125 0.332 as00 pcilg 1.0 
Silver-1 !OM U -0.0301 40.0239 0.0376 1.00 pCi& 1.0 

Th;llliurrl-20P J 0165 +I- 0.0598 0.0366 1-00 p c i z  1.0 

Tin-I13 U 0.00307 +1-0.E57 0.0433 1.00 pcvg 1.0 

Ycrnurn-88 U -0.Olo.C +/-0.01R5 0.03 12 0.100 pci/g 1.0 
Zinc-6S U -0.0420 +/-0.0661 0.0960 0.100 pci/g 1.0 
Zirconium-% u 0.0341 +I- 0.W24 0.07B9 1.00 p c i g  1.0 

Sodium-23 U -0.00399 4-/-0.02.57 0.0459 0.700 pCi/g 1.0 

Thorium-234 J 0.606 4- 0.387 0.490 1.00 pCi/g 1.0 

Unniurn-73s U 0.0953 4- 0.1 I?. , 0.197 D.500 pCVg 1.0 

Cornmemi: 
Hg-7-03 notqumtified duc to inccrfcrence 

Nb-94 nor qunnrificd due to low abundance. 

M I 

'980225 1-20' P. 0. BOW 3071 1 Chdrston, SC 3!l-+l7 (80;) 55641 7 I Fax (8031 766- I 1  78 
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ENVIRONMENTAL PHYSICS, INC. 

a 
4 General Engineering Laboratories, Inc. Affihkw. 

ENV~RONMENTAL 
PHYSICS, INC. 

- -. 
CERTIFICATE O F  ANALYSIS .--- 

Clicnc Kaiser Hill Company. LLC.  
Rocky f'lars Environmenwl Tech. Sitc 
Blds. 881 
G O ~ ~ C I I ,  Coloradd 80402-0464 

Concocrr Ms. Vicgcnc fdckcr 
Projcct Description: Environmental samples Rapid (D) Ttmnraund 

cc: KHC000797 pepon Dare: Fcbmvy 24, I998 Page 3 of 3 

Sample ID : 9~x0621-019.057 

This data repon b been preparcd md revicwcd 
in accordmce with Gcncr~l Engjqeen'ng Lnboniories 
Standard ophadnp procedures. Plevc direct 

a 



MAK. -16' 981MUN) 15:U4 GEL 

ENVl RONMENTAL 
PHYSICS, INC. 

MKK'1' N 1; / AGG'I' / U A L 'I'EL: 8U3 7bY 7 3 7 b t 4 0 2 8  P. UUb 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

.- CERTIFICATE OF ANALYSlS --_ _-.. 

Clicnr; Kaiser Hill Company, L.L.C. 
Rocky Rzts Environmcntnl Tech. Site 
Bldg. ERI 
Golden, Colondo EL%OZ-a464 

EnvimnmenrP samples Rapid cof Turnaround 
Contxcrr Ms. Virgene Jdeker 

Pmjcct Descripiion: 

cc: KHc000797 Repon Datc.: F c b m q  2 4  1998 F'age I o f 3  

Sample ID :98A0621-005.015 7269- 112 "d L . 4  
- _  

Lub ID : 980225 1-21 
Mavix I Mist 
Daw Collecud : O ' M 8  
Date Rectivcd : 02/07/98 
Priority : Rouriot 
Collccror ; Clicnt 

--- -- --- 
h m e t c r  Qu4incr Rrsult DL RL Units DF Analyst Date Time Batch h-I 

Padialogical 
Gamma PHA - 9% ir:rnr 
Actinium-228 
Amen'chn-24 1 
Ar~tirnony-124 
h r i m o n y - 1 3  
Bm'urn-I33 
Bahrn-I+5 
Ecryllium-7 
Bismuth-21 2 
Bismuth-214 
Cerium-139 
Cerium-141 
Ceriu rn- 1 4  
Cesium-134 
Cesium-136 
Cesium- I37 
Chmmium-5l 
Cnbnlr-56 
Cobalt-57 

Cobnlt-60 
Europium- 1 i2 
Europium- 154 
Europium- 155 

CObd t-58 

Iadinc-13 I e iridium-192 

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 

5-72 
0.03 14 

0.00505 
0 00229 

-0.00475 
-0.0104 
0.0523 

1.72 
0.672 

0.00670 
0.0191 
-0.120 

-0.0103 
-0.0183 
-0.02 1-1 
0.0543 

4.00467 
-0.00367 
-0.0075 1 
0.0 101 

-0.00776 
0.0 140 
0.00 

-0.00385 
-0.00359 
0.ODOll I 

2-98 

if- 0.448 

+/-0.0110 
+I- 0.0469 
4- 0.0253 

+/- am9 I 

4- 0.124 
+I- 0.175 
4- 0-244 
4- 0.1 I8 

4- 0.0173 

+t-o.171 
4- 0.02 14 
+I- 0.0507 
4- 0.01 86 
+f- 0.190 

4- 0.02 I 1 
4- 0.01 ti5 
+I- 0.0196 
4- 0.020 I 
+/- 0.05 IJ 

+I- 0.0369 

+/-aa61? 
+I- 0.0878 
i f -  0.053 I 
+/- 0.01 75 
+I- 0.05 14 

+I- 0.338 

0.1 19 

0.0366 
0.0795 
0.0377 

0.296 
0.253 
0.0625 
0.0294 

0.199 
0.03 13 
0.0856 
0.0302 
0.333 

0.0351 
0.025 1 
0.033 
0.0356 

0.0879 
0.106 
0.0996 
0.0907 
0.030 I 
0.0764 
0.0544 

~ I O B  

0-2 1 s 

- 0.0597 

1.00 pCi/l: 

1.00 pCi/g 
0 . m  pcig 

0.200 pci/g 
1-01) p c i g  
1-00 pCilg 
1.00 pCi/g 
1.00 pCif5 
1.00 pCVg 
1.00 pCi/g 
1-00 pci lg  

0.100 pci/g 
0.500 pCi/s 

1-00 pCi/g 
5.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

0.100 pCifg 
1.00 pCi/g 

0.100 pCi/g 
0.500 pC23 
0.100 pa/$ 
0200 pCily 
S.00 pCiis 
1.00 pCi/g 
f.00 pCi& 
1.00 pcilz 

1.0 U B  07-117198 1031, 116681 I 
1.0 
1.0 
1 .o 
1 .o 
I .o 
I .o 
1.0 
I .o 
1.0 
1.0 
1 .o 
1 .o 
1.0 
1.0 
I .o 
I .D 
1.0 
I .o 
I .o 
I .O 
I .o 
1 .o 
I .o 
1 .c) 

f.0 
I .o 
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ENV~RONMENTAL 
PHYSICS, INC. 

'I'LL: VU3 769 7376+4028 P. uu7 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laborafories, Inc. Affihre. 

CERTIFJCATE OF ANALYSIS 
-___.- ___. 

Client: K3iser Hill Company. L.L.C. 
Rocky Rars Envimnmcntnl Tech. site 
Bld_e. 8B1 
Colden, ColoPdo 8C-401-0464 

Canram MS. Virgene Iddccr 
Projet t Des+ tion: Environrncntal samples Rapid (D) Turnaround 

cc: KHC000797 Report Dare: F e b h l q  14, 1998 Page 2of3 

Sample ID : 98AO611-005.015 

Niobium-95 
Pot3ssiurn-4 
Promethium-1 ;i.F 
Promethium-146 
Radium-222.6 
Radium-128 
Rucheniurn-IOti 
Silver-I 10M 
Sodium-22 
'Chnlliurn-2008 
ThOfiUm-234 
Tin-I 13 
Unnium-235 
Yttrium-I38 
Zinc-65 
Zirconium-95 

J 
U 
U 
U 
U 
U 
U 

U 
U 
J 

U 
U 
U 
1 
U 
U 
U 
U 
U 
U 

0.763 
0.0164 

0.00 
0.0 137 

0.00 
-0.00837 

0.0255 
74.6 

0.0171 
0.00867 

(1672 
z73 

-0.0472 
0.01 34 

0.03457 
0.038 
0.775 

0.0 Io4 
0.0739 

-0.000550 
-0.00539 

0.W6 

i t -  0.133 
4- 0.0462 
+/- 0-0328 
+/- 0.346 
+I- 0. IS9 

4- 0.0189 
4- 0.0196 

+I- 2 3  1 
+I- 0.01 86 
+I- 0.0233 
4- 0.1 I8  
4- 0.448 
+I- 0.167 

+I- 0.0 174 
+I- 0.03I9 

+I- 0.106 
4- 0.930 

4- 0.0261 
+I- 0.1 J3 

+I- 0.01 78 

+I- 0.0452 
+I- a-0529 

Eu- IS5 not quantified due to interference. 

Hg-203 md Np-139 nor qitanrifird doe (0 low 3hundance. 

_ _  - .. - 
M = Metfiad 

0.06 16 

0.0415 
0.435 
0.1 81 

0.03 17 
O.W.54 
0.193 

0.0324 

o.am 
0.0396 
0.0673 
0.1 19 
0.286 
0.03 IO 
0.0379 
0.03 17 
0-947 

0.0396 

0.03 14 
0.0777 
0.0673 

0.314 

1.M pCilg 
0.100 pcils 
1-00 pClg 
1.m p c i g  
1.00 pCjls 
1.00 pC1lg 
1.00 pci/g 
1.00 pcils 

0.100 p c i g  
a.100 pci5 
1.00 pcils 
1.00 pG/g 

0.800 pCYg 
1-00 pcug 

0.700 pCi/g 
1-00 pCi/g 
1.00 p c i g  
1.00 pcug 

0.500 pcilg 
0.100 pCil5 
0.200 Pci& 
1.00 pCils 

- 
Method-Description 

I .a 
1.0 EIB OY17/98 1032 116681 1 
I .o 
1 .o 
I .o 
1 .o 
1.0 
1 .O 
1 .o 
1.0 
1 .O 
I .o 
1.0 
1.0 
1 .o 
1 .o 
1 .o 
I .o 
I .o 
I .o 
1 .o 
I .o 

HASL 300 

P. 0. BOX 3071 2 - Cl~arlesco~,. SC 2441 7 = (8031 556-81 71 Fax (no31 7 ~ 6 - 1  I 78 
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0 
\ 

ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineerhg Laboratories, lnc. Aftiiiare. 

- CERTIFICATE OF ANALYSIS _-- 

Client: Kaiser Hill Company, L.L.C. 
Rocky R ~ t s  Envirorlmanrd Tcch. Sice 
Bids. 881 
GoTdcn. Colorado 80402-0464 

Environmcntd samplcs Ripid (D) Turnaround 
Conraa: Ms. Virgenc Idcktr 

ProjeL Desctiption: 

cc: K n c m 9 7  Rcpan Dare: February 24.1998 Page 3 o f 3  
-- - -  - 

Sample ID : 98A0621-OM.015 

kl= kfcthod Method-Descrfp don 
-.- 

This data report has bccn prepared and xviewed 
in ilccordsncz: with Genenl Engnetring hbontoncs 
standard opcradns procedures. Plcase dirccr 

'9802215 1-11 - 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Labofarories, Inc. Afiifiliare. 

ENVl RONMENTAL 
PHYSICS, INC. 

CERTIFICATE QF ANALYSIS -_- 

Client: Kaiser Hill Company. LLC 
Rocky Rau: Environmentnl Tcch. Sire 
Bids- 881 
Golden. Colondo 8C402-0464 

Environmcnlal sampler. Rapid (D) Turnaround 
Contacct- Ms. Virgene ldeker 

Projccr Descn'prion: 

*- 

Qualifier Result DL RL units DF Analyst Date Time Batch bl --- 0 Pnmmcier _- 
Rndiologicd 
camma PHA - 98 i i rm 

Actinium-'18 
Americium-241 
Anrimany-124 
Antimonyl 25 
Barium- 133 
Barium-140 
Beryllium-7 
Bismuth-212 
Bisrnuch-2 14 
Cerium- I39 
Cerium- 14 I 
Ccrium- 1 44 
Cesium- 34 
cesium-1 36 
Cesium- 137 
Chromium5 1 

Cobalt47 
Cobalt-58 

Eumpium-i5, 
Europium- 154 
Europium-1 55 
Iodine- 13 1 
Iridium-192 
Iron-59 

Cobalt-56 

Cobalt-60 

LCJd-2 12 

u 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.58 +/-0.456 
0.0179 4- 0.1S9 

-0.0297 4- 0.0545 
0.053 6 +/- 0.1 03 

0.00565 4- 0.05 14 
-0.0581 +/- 0.7-68 
-0-252 +/- 0397, 

1.17- +I- 0.248 
0.0244 4- 0.0310 
0.0473 +I- 0.0665 

-0.0354 +I- 0.213 
0.0065 I +/- 0 . W  
-0.0590 t/* 0.108 

1-16 +I- 0.728 

0.01 5 I +I- 0.W39 
-0. I96 +/* 0.399 

-0.0638 4- 0.0466 
-0.00263 4- 0.0282 
-om31 +I- o.wso 
-0.00669 +I- 0.04 I I 
-0 QoM7 +I- 0.175 

0.102 +I- 0.1 26 
0.00 +I- 0.2 16 

0.0481 +/-O.IIJ 

-0.0 I62 +/- 0.0386 
0.0354 +I- 0.0954 

1.71 +I- 0.250 

0.239 
0.256 

0.0794 
0.189 

0.08 I 6  
0.47 1 
0.576 
0.561 
0.141 

0,0572 
0.1 19 
0.392 

0.069 1 

0.0789 
0.667 

0.07 17 
0.0499 
0.0741 
0.0631 
0.186 
0.242 
0.208 
0.209 
0.064 
0. I77 

o.im 

0. I a7 

1.00 p c i g  
0-400 pcvg 

1.00 pCi/g 
0.200 pC2g 
1-00 pCi/g 
1.00 pcvg 
1.00 pci/g 
1-00 p c i g  
1-00 pCilg 
1.00 pG/g 
1-00 pCil5 

0.500 pci/z 
0.100 pci/g 

1.00 p c i g  
5.00 pci/g 
1.00 pcvg 
1.00 pc;/g 

0.100 pCi/g 
1.M) pCilg 

0.100 pCifs 
0.500 pCi/g 

0.200 pCi/g 
5.00 p C i g  
1.00 pCi/s 

1.00 pCiI5 

0.200 pc i/g 

1-00 pci/g 

1.0 EJB 0317/48 1033 1166Bl I 
I -0 

1.0 
1.0 
1.0 
? -0 
1.0 
I .o 
1 .o 
I .o 
1 .o 
1 .o 
1 .O 
1.0 
1 .o 
1 .O 
1.0 
1 .D 
1 .o 
1.4 
I .o 
1 .O 
I .D 
I .o 
1 .O 
I .o 
I .o 

I IIIIIII~~UIIIIIIII  I I ~ I I I I I I I I I I I I I I ~ ~ ~ I I I ~ I I ~ ~ ~  iiiiiin 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate 

ENVl RON M€NTA L 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS --- 
Clicor: k5ser Hill Company. L-LC. 

Rocky Flars Envjronrncnrnl Tech. Sire 
Bldg. B81 
Golden. Colorado B0402-W64 

Environmental mnpics h p i 4  (D) Turnnmund 
Conwa: Ms. Virgmc Idckcr 

Projecr Dcscriprion: 

Sample ID 

RL Ualts DF Analyst Date Time Batch h.1 

Lad-? I 4 1.01 +I- 0.214 0.133 1.00 pCi/g 1.0 
MangaotS+54 U 0.0237 +I- 0.0453 0.0796 0.100 pCilg 1.0 EIB OY17r98 1033 116681 1 

-- Pnmmrtcr Qualifier Rem1 t DL 

M~KIWY-203 u 0.0492 +I- 0.06 12 0.0745 1.00 pcvg 1.0 
Neodymium-147 U 0.1 10 4- 0.556 1-00 1.00 p c ~ g  1.0 

Niobium-9s U 0.0134 +I- 0.0567 0.0882 1.00 pcilg 1.0 

Promethium-i4.l U 0.0339 +I- 0.0405 0.0744 0.100 pcvg 1.0 
Promechiurn- 14.6 U 0.0284 +I- 0.0483 0.Q900 0.100 p c i g  1.0 

Nepmnium-239 U 0.0799 4- 0.21 1 0.380 1.00 pCilg 1.0 0 Niobium-94 U -0.0130 +/-0.0?92 0.0673 1.00 pCilg I .o 

Potassium-@ 23.1 +/-2.60 0-630 1.00 pCi/g 1.0 

Radium-226 112 +I- 0.348 0.141 1.00 pCif3 1.0 
Radium-228 1.58 4-0.456 0.339 1.00 pCilg 1.0 

- RuLheniurn-106 U -0.147 +I- 0.395 0.586 0.800 PCdE 1.0 
Silver- I I OM U -0.0300 +/-0.031)8 0.0665 1.00 pcilg 1.0 

Thdliom-2O?OS 1 0.582 +I- a.133 0-0749 1.00 p c i q  1.c 

511-1 13 U -0.0495 4-0.0477 0.08 1 I I.00 pci/g 1.0 

Yttrium-88 u -0.0073,5 +1-0.0.112 0.066 0.100 pCi/g 1.0 
Zinc-65 U 0.01 88 +/- 0.106 0. I 6a 0.200 pCilg 1 .o 
Zirconium-95 u 0.115 4-0.131 a. I ss 1.00 pcilg 1.0 

Sodium-?? U OD324 4- 0.0155 0.08& 0.700 pCi/g 1.0 

Thorium-234 u 0.0877 +I. 2.01 2-25 1.DD pCi/g 1.0 

U 0.7-87 +I- 0.138 0.423 0.500 p C i g  1.0 Umniurn-35 

Cornnenk 
Eu-155 nor quantified due to inccrfcrcnce. 
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.- -_ CERTIFICATE O F  ANALYSIS 

Clicnc Kniser Hill Compny, L.LC. 
Racky Flats Enviranmenral Tech. Site 
Bldg. 88 I 
Golden, Coloritdo 80.102-0.(6.r 

Enrironrncntal samples Rapid (D) Turnaround 
Contact: Ms. Virgcnc Idekcr 

P K W  Description: 

cc: KHC000797 Repon Dace: February 3. I998 Page 3 a13 

Sample ID : ~ B A ~ I - O W . O I ~  

Iblcthod-Descriprian ----- --.. M = Method - 

N0k.3: 
The qudificrs in this repon are defined ns Follo.vs: 
ND indicates that the andytz wos not detecctcd at a concennxjon grc31cr than the dcrcction limir. 
J indicates prcsmce of walytc Bt 3 camenrr;lrjon less than rhc rcpohng ljmjc (Trr) and gre3rcr than rhc detccrion lirnir (DL). 
U indicares [ha fie mdyrt was no[ dctccced 31 ;1 concentration greater rhm rbt detccuon limit. 
* indjcaw &ha[ a qualiry control annlyte recovcry is outside of specifid xccpwnce crikPa. 

0 

This dala rcport hns been prepared and reviewed 
in accordance with Genml hgincuipg Laborncarics 

standard o p t i n g  procedures. Re-e dircct 

J 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engin*ring Labomtories, Inc. Affili~fe. 

ENVIRONMENTAL 
PHYSICS, 1NC. 

.-___.-____ CERTIFICATE OF ANALYSIS 
-_c_-_ 

Clicnt: K3jser Hill Company, L.LC- 
Rocky Flats Environmental Tech. Site 
Bldg. R8l 
Golden, Cafomdo BQ4Q2-0464 

Envimnrntnral wrnplcs Rapid (D) Turnaround 
Con fact: blr. Virgene IdeLtr 

Pmjeri Dacriprion; 

cc: KHCOW797 Repon Dare: February 24, 1998 page I of3  

Samplc ID :98A0671-033.099 111 $u Corn&-- 
Lob ID : 98023 1-23 
Mlvi l  : M i x .  
Date Collected : O Y M 8  
D a r t  Rcctivcd : OY07i98 
PriOrirY : R.autinc 
Collector : Cljtot 

Pnmunetu Qudilier Result DL. FU- Units DF Analyst Date Time Butch hl 

Radiological 
0 

~ ~ o r m a  PHA - 98 (rem 
Acrinium-22B 
Arncn-cium-24I 
htimony- 124 
Ancimooy- I25 
Esrium-133 
Barium-1M 
Beryllium-7 
Birmuch-212 
Bismuth-114 
Cerium- 139 
Ccriurn- 14 1 
Cerium- 143 
Cesium-134 
Ccsium-I36 
Cesium- 137 
Chromium-5 I 
Cobalt-56 
Cobalr-57 
Cobul t-58 

Europium- I 5 1  
Europium-154 
Europiurn-\sS 

Cobalt-60 

Iodine- I3 1 

Iron49 
~tidiurn-192 

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

I .57 
0.039 I 

-0.GQSBS 
-0.O0092J 
-0.008.11 
0.0564 

1.12 
0.977 

0.0153 
0.0.190 

-0.0714 
0.0131 
-D 165 
0.0 I20 

-0.Q0807 
0.0 I49 
0.0264 
-0.076 1 
0.0856 
-0.0 IO:! 
0.00459 
-0.0 104 

1 s 9  

-0. io I 

-0.008~6 

o.oo39a 

-0.01 19 

4- 0.326 
4- 0.128 

+I- 0.07-61 
+I- 0.0595 
+I- 0.033 1 
4- 0.153 
4- 0-209 
4- 0.3 18 
-ti- 0.169 

+I- 0.01 95 
4- 0.0403 
+/- 0.133 

+I- 0.0265 
4- 0.0685 
+I- 0.0302 
+I- 0.253 

+I- 0.0258 
4- 0.0161 
+I- 0.07-68 
+I- 0.0271 
+I- 0.0653 
+I- 0. I O 3  

+I- 0.0683 
+I- 0.0703 
41- 0.0257 
4- 0.0646 
4- 0.709 

0.139 
0.176 

0.0451 
0.106 

0.0487 
0.175 
0.361 
0.328 

0.0824 
0.0332 
0.0709 
0.23s 

0.0412 
0. I10 

0.0479 
0.438 

0.0464 
0.0275 
0.0453 
0.05 1 1  
0.1 I ?  
D. 132 
0.122 

0.117 
0.0389 
0.1 1-t 

0.0736 

1-00 p a $  
0-400 pCVp 

1.00 pCiIg 
0200 p C i g  

1.00 pcils 
1.00 pcug 
1.00 pci/g 
1.00 p c i g  
1.00 pcvs 
1-00 pcirg 
1.00 p c i g  

0.100 p c i l g  
1.00 pcils 
5.00 p c i g  

1.00 pcilg 
0.100 p c i g  

1.00 pCjJg 
0.100 pcilr; 
0.5C0 pCilg 
0.3000 pci/s 
0.700 pcirg 
5.00 pcgg 
1.00 pcilg 
1.00 p c i g  
1.00 p c i g  

0.500 p C i g  

1.00 pCi/s 

1.0 EJB 02/17/98 1446 116681 1 
1.0 
1 .o 
I .o 
1.0 
1.0 
1.0 
1 .o 
I -0 

I .o 
I .o 
1.0 
I .o 
I .O 
1 .O 
i .o 
1 .o 
1 .o 
1 .o 
1 .O 
1 .o 

1 .a 

i .n 
1.0 
1.0 
I .o 
I .o 
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ENVIRONMENTAL PHYSICS, INC. 
0 

A General Engineering Laboratories, Inc. Affiiia le. 
ENVIRONMENTAL 

PHYSICS, INC. 

-- CERTIFICATE OF ANALYSIS -- --- 

Clicnt: Kiser Hill Cornpay, L L C .  
Rocky Flats Environmental Tcch. Sire 
Bldg. R8  I 
Golden. Colorado 80402-046.1- 

Environmental samples Rapid ID) Turnamund 
Contacr: Ms- Vitggenc Ideker 

Projecr Rcscrjprionr 

Lcad-2 I4 
Mimgmeie-SJ 
Mrrcury-203 
Ncodymium-I47 
Nepruniurn-239 
Niobium-% ’ Niobium-95 
Po-siumlO 
Fromethiurn-1 44 
Pt6mcthium-146 
Radium-226 
Radium-228 
Ruthenium- 106 
Silver-1 10M 
S a d h n - 2  
Thallium-208 

Tin-I 13 
Unniurn-235 
Ycnium-88 
Zinc-65 
Prc01rjum-95 

T h O i  U m - 2  4 

U 
U 
U 
U 
U 
U 

U 
Lf 
J 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1.14 
0.01-59 
0.00 

-0.424 
0.03 18 

0.00714 
0.00299 

20.8 
-0,00980 

0.0170 
0.977 

1.57 
-0.0128 

-0.MT)O 
-0.0273 

0.504 
0.893 

-0.OU7 
0.131 

O.OOJ85 
-0.0280 
-0.0340 

Comments: 
Hg-203 not qunntified due to interference. 

4- 0.183 
+f- 0.0271 
4- 0.0376 
+I- 0.332 
t/- 0.119 

+I- 0.0’143 
4- 0.0360 

+I- 3.41 
4- 0.0239 
+I- 0.0292 
4- 0.169 
+I- 0.316 
+I- 0.2 1 4 

4- 0.0232 
tl- 0-0364 
4- 0.0758 
4- 120 

+I- 0. I39 
4- 0.0219 
*I- 0.0705 
4- 0.0578 

+I- 0.0287 

0-0807 
OX494 
0.0419 
0-527 
0.11 1 

0.043 1 
0.0551 
0.406 

0.0404 
0.0535 
0.0874 
0.139 
0.375 

0.0397 
0.0508 
0.0379 

1.45 
0.049 1 

0.245 
0.0393 
0.105 

0.08 19 

1.m pCi/g 
0.100 pci/g 

1.00 pCi/g 
1.00 pCiIg 
1-00 pGlg 
1.00 pCilg 
1.00 pCilg 
1.00 p a g  

0.104 p c i l g  
0.100 p c i s  

1.00 pCi/g 
1.00 pCilg 

O.EO0 pCi/g 
1.00 pCilS 

0.700 pCilg 

1.00 pCi/s 
1.00 pCils 

0.500 pCilg 
0.100 pCiIg 
0.200 pCilg 

1.00 p c y  

1.00 

I .o 
1.0 UB 02/17/98 1446 116681 1 
I .O 
1 .o 
I .o 
1 .o 
I .o 
1.0 
I .0 
1 .O 
1 .O 
1 .0 
1 .O 
I .o 
1 .o 
1.0 
1.0 
1 .o 
1 .o 

1 .O 
I .a 

1 .a 

P. 0. Box 30712 Chxlesroo. SC 39-11 7 (8031 556-8171 Fax (el031 7LG-1170 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboramries, Inc. Affiliare. 

ENVIRONMENTAL 
PHYSICS, INC. 

---.- CERTIFICATE OF ANALYSIS 

Clicnt; Kaiiscr Hill Company. L.L.C. 
Pocky Rats Envimnrncntal Twh. Sirt: 
Bldg. 88 1 
Golden. Colarado g 0 4 0 2 - W  

EnvironmeptjJ samples Rapid (D1 Turnaround 
Concsct: Ms. Virgcnc Idcker 

Prajecr Ducriprion; 

cc:MCQ00797 Rcpon Dace: February 34. 19% Page 3 of 3 

Sample [D : 98A0621-033.099 

M e a  oJ-Dacnp ti on - ----? 

M = Method 

This data rcpon has been prcpared and rcvicwed 
in accordance with Genhal  Engineering Laboncorks 
scmd4nj operating proccdwes. Plensc direct 

r. 

Reviewed By 

'98D23 1-Zr 
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ENVIRONMENTAL PHYSlCS, INC. 
0 

A Cenerd Engineering Laboratories, Inc. Affiliafe 
ENVIRONMENTAL 

PHYSICS, INC. 

CERTIFICATE OF ANALYSIS 

Clicori Kaiser Hill Company, L.L.C. 
Rocky Flacs EnvironmrnW Tech. Sire 
Dldg. 88 I 
Golden. Colorado 80402-0464 

Environrncntal samples Rapid (D) Turrtaraund 
Conlncr: Ms. Virsenr ldekrr 

Projcct Darn-ptian: 

Repan DaLc: February 24,1998 hgc l O f 3  tc: KHc000797 

Sample ID :98A0621-03S.105 %=-- 13 t &a 
Matrix : Mirc. 
Date Collected I 02/04/9f? 

fsb (I3 : 985225 1-24 

I ) ~ c  Rcceived 0 ~ 0 7 1 ~  
Pr iOr i tY  ; uouune 
Collccror : Client 

Pnrmmeter Qdifier kesult DL RL Unitcl DF Analyst Date Time Batch M 
0 Radiological 

Gamma Pi% - 98 iccmr 
Actinium-228 
Americium-247 
Antimony-1% 
Antimony-I 2S 
ha5um-133 
BnIium-140 
Bcrylilum-7 
Bi$muth-212 
Bismuth-? 14 
Cerium-] 39 
Ccnum-14 1 
ccrium-I 44 
Cesium- I 34 
cesium- 136 
Ccsium-I37 
Chromium51 

Cobalt-57 
CobalpS8 

Eumpium-IS', 
Europium- 154 
Europjurn-lSj 
Iodine- 13 1 

Cobalt-56 

CobaiC-60 

0 Iddium-I92 
Iron59 
k d - 2 1 2  

u 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
L' 

1.33 
0.0103 

-0-0062 J 
0.0071 3 

-0.00606 
0.04So 

-0.0758 
1.13 

-~.W I 
O.OOO6 I I 

-0. I09 
-0.00672 

0.0354 
-0.0 I 13 
-0.0676 
0.0136 

0.928 

-0.00348 
-0.00574 

0.0141 
-0.0387 
0.00 I31 
0.0335 

0.00953 
-0.00906 

I.41 

-0.0286 

+/- 0.174 
+I- 0.163 

+I- 0.0221 
+I- 0.05 17 
+I- 0.038 
4- 0.139 
+!- 0. I76 
4- 0.375 
+I- 0.1 so 

4- 0.0173 
+/- 0.0424 
4- 0.1 19 

+I- 0.02 18 
+/- 0.06 17 
4- 0.02 I6 
4- 021.1 

+/- 0.0 150 
4- 0.02 15 
+/- 0.014 I 
4- 0.0594 
+I- 0.0763 
+I- 0.064;11 
+I- Q-06415 
+I- 0.010? 
+I- 0.0565 
+I- 0.179 

+I- 0.0~3 

0.113 
0.278 

0.0307 
0.094 1 
0.0345 
0.33 
0.3 11 
0.193 

0.0659 
0.0306 
0.0620 
0.206 

0.0331 
0.1 16 

0.361 
0.0439 
0.0170 
0.0369 
0.0435 
0.0980 
0.137 
0.1 19 

0.0355 
0.101 

0.057 1 

0.0370 

0.1 a7 

1.00 pCi1g 
O-AOO pCilg 
1.00 pci/g 

0.200 pci/g 

1.00 pci/g 
1.00 p c i g  

1.00 pCj13 
1.00 pCi/g 

1.00 pCi/g 
1.00 pO/g 
1.00 pCiI3 

0.500 pcilg 

1.00 pCils 
5.00 pCi& 
i.00 pcilz 
1.00 pCil2 

0.100 pcilg 
1.00 pci/g 

0.100 pCifg 
0.500 pCi/g 
0.100 pCi/g 
0.700 pCilg 
5.00 pCi/f: 

1-00 pCi/g 

0.100 pcvg 

1-00 pci/s 

1.00 pci/g 

1.0 EIB 02/17/98 1446 116681 I 
1.0 
1 .o 
1 .0 
I .0 
1 -0 
I .o 
1.0 
I .o 
1 .D 
I .o 
I .o 
I .o 
1 .o 
I .0 
1.0 
I .o 
1 .o 
1 .o 
I .o 
I .O 
I .o 
1 .o 
1 .o 
1 .O 
I .o 
I .u 
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ENVIRONMENTAL 
PHYSICS, INC. 

'I'LL: SU3 7bY 737bt4028 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Labormries, Inc. AftiliiIte. 

P. Ulb 

CERTIFICATE OF ANALYSIS .-. 

Clicnt: Kaiscr Hill Company. L-LC. 
Rocky R m  Environmcntd Tech. Sire 
Bldg. 881 
Golden, Colorado 80402-0464 

EnrironmcnraJ samples Rapid (D) Turnaround 
Can t m :  Mr. Virgenr ldckcr 

Project Dc~~dption: 

cc: -COO0797 Report Datc Febntw 14. 1998 Page 2 of 3 

Sample ID : 98,4067 l-032.105 

Paromrter Qualifier Result DL RL Unlls DF Andyst Date Time Batch &I .- ._. - 
h d - c )  I4 
M~ngmcse-54 
Mercury-103 
Neodymium- 147 
Ncptuniurn-?-39 0 Niobium-94 
Niobium-95 
P o m s s i u m 4  
Promethium- 14-4 
Promcthium-146 
Rodium-226 
Radium-Zg 
Ruthenium-1 06 
Silvcr-1 1OM 
Sodium-22 
Thallium-208 
Th0tiUll-i-134 
En-I  13 
Ursni u m-235 
Ynnurn-88 
Zinc-65 
Zirconium-95 

U 
U 
U 
U 
U 
U 

U 
U 
3 

U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

1-00 
0.Ui 86 
0.00 

0.173 

-0.00 1 45 

27.2 
-0.000 128 
40223 
0.91fl 

I.32 
0.0171 

-0.00563 
0.000 I 97 

0.426 
OS77 

0-00 I 39 
0.00266 
4.00536 

0.0671 

-sow 

aozs 1 

0.0304 

+/- 0.162 
+I- 0.02 I9 
if- 0.056 1 

+I- 0297 

+I- 0.07-01 
+I- 0.0279 

+I- 3.w 

+4- 0.0249 
4- 0.150 
4- 0174 
4- 0.185 

4- 0.0200 
4- 0.0273 
+I- 0.0681 
4- 1.59 

+I- 0.0246 
+I- 0. I65 

4- 0.0134 

+I- 0.0427 

+I- a. 1 14 

+/- a.0~07 

+I- 0.0796 

0.0709 
D 0422 
O.WO7 
0.549 
0.103 

0.03.52 
a.0466 
0.310 

0.03M 
0.0469 
0.0659 
0-123 
0.330 
0.0348 

0.0396 
1-97 

0.OJSO 
0.130 

0.0409 
0.09 17, 
0.0785 

0.0498 

1.00 pmP 

1.00 pcug 
1.00 p c i f g  
1-00 p c i g  
1.00 PCilg 
1.ao pcifg 
1.00 pafg  

0.100 pCYg 
1.00 pcvg 
1-00 p m g  

0.100 pCilg 

0.100 PCVg 

0.800 pci/g 
1.00 pCi/g 

0.700 pCil3 
1.00 pcilg  
1.00 p c i g  
1.00 pcug 

0.500 pCi/g 
0.100 pCVg 
0.200 pCi/g 
1-00 p c i g  

1 .o 
1.0 E3B 02117198 14% 116681 1 
1 .o 
I .0 
1.0 
1 .o 

1 .O 
1.0 
1 .o 
1.0 
1 .O 
I .O 
1 .o 
1 .o 
1 .o 
I .o 
J.0 
I .o 
1 .a 
1.0 
1 .o 

1 .a 

Cammcntsr 
Hg-203 not quantified due co interlercncc. 

P. 0.  BO^ 307 I 2 Charleston. SC 23-1 i 7 (80.3) 5564 17 I 9 FJX ~303) 766- 1 170 



MAK. -16'  S 8 I M U N )  15:U7 GEL MKK'I"GIA(;c;'I'IuUAL 'I'LL: 803 7b9 7376t4028 i'. 017 

ENVl RO NM ENTA 1 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

--- - CERTIFICATE O F  ANALYSIS - -. 

Client: Kaiser Hill Company, L.LC. 
Rocky Hats Environmulral Tech. Sitc 
Blds. 881 
Golden. Calondo 80402-0464 

Conracr: Ms. Virgcne tdckcr 
Projcct Description: Envitonrncntal samples Rapid (D) Turnaround 

cc: KHCOo0797 Rcpon Date: fiebrut~y 74, 1998 Page 3oi3 
-- __- - 

Sample ID : 9SA0611-035.105 

AI = Methad Method-Dewniplion ..._ - -- _ _  

Nores: 
The qudificrs in this repon arc defined as follows: 
ND indicatcs that the mayre wns not deteucd at P concentnuon g e x t r  than the dcrcction limit. 
J indicates prcscnce of analpe at J conceamtion less rhm chc reporring limit (RL) and gearcr than the detection limit (DL) 
Lf ind icm char fhc nnalyre WM nor detected ;rt a conccnuxion grcatcr than the detecrion lirnir - indicarcs rhsc a quality coniro] analytc recovery is outside of specified acccptmce c r i t u i ~ .  

0 

/ 
This d m  repon has bren prcparcd and reviewed 
in accordmrc with General Engineering Lhonrories 
s m d u d  opcnuns practdum. Plcarc direct 

P. O.'Box 30712 Charleston, SC 19-11 7 - (80.3) 556-8171 - fax (8031 766-1 176 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. AfidiJte. 

--- CERTIFICATE OF ANALYSIS .-- 

Client: Kaiser Hill Compwy. L.L.C. 
Rocky Flats EnvironmmW Tech- SiE  
Bldg. 881 
Golden. Colamdo BoJo?-O464 

Envimnmtntal samples Rapid (D) Turnaround 
Contact: Ms. Virgcns Idckcr 

Project Description: 

cc: KHCOoQ797 Rcport Date: February 24, 1998 h g c  1 of3 
-- 

Sample ID : 98A0621-003.009 (?.a~- I\\ 2c L c ~ f l  

h b  IR : 98WZ1-25 
Matrix : Misc. 

Dau Received : o m # 8  
PriOflty I Roudnc 
Collecrof : Client 

Date Collcctcd : o m m a  

RL Units DF Analyst Date Time Batch M 
.- CMIifier Result DL -- Pammcttr 

Radiolo@& 
Comma PH4 - 98 irems 
Actinium-228 
Americium-I4 1 
Antimony-1 24 
Antimony-125 
Baium-133 
Barium-140 
Beryllium-7 
Bismdrh-2 I? 
Bismuth-21 4 
Ccrium-139 
Cerium-I4 I 
ccrium- I &a 
Cesium-134 
Cesium-136 
Cesium 137 
Chromium-SI 
Cobalr-56 
Cobalt-57 

Cabalr-60 
Europium- 152 
Europium- 154 
Europium- 155 

Cabal C-5 6 

Iodine-13 1 0 Iridium- 192 
Iron-59 
bad-213  

U 
U 
U 
U 
U 
U 

J 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
L! 
U 
U 
U 
L! 
L! 

1.57 
-0.0923 
0.00279 
-0.0 105 
-0.0155 

0.1 35 
-0.145 

1.14 
0.826 

0.00737 
0.00909 
0.0499 

0.00349 
-0.020 I 
0.0373 
-0.3 1 1 

0.00276 
0.00599 
0.00668 

-O.O00;18S 
-0.0407 
-0.0544 

0.00 
0.0019B 
0.0133 

0.0065'- 
t 4 9  

3.1- 0.357 
+I- 0.124 
4- 0.0312 
4- 0.0727 
4- 0.a399 
+I- 0.185 
+I- 0.259 
4- a s  1 ;1 
+/- 0.163 

4- 0.0219 
+I- 0.0467 
t/- 0. I55 

4- 0.0308 
+I- o.o999 
4- 0.0575 

+I- 0.341 
+I- 0.0342 
4- 0,0190 
+I- 0.0326 
ti- 0.029a 
+I- 0.0785 
4-0.110 

4- 0.0677 
t / -  a . m  

4- 0.0565 
if- 0.0785 
4- 0. It37 

0.179 
0.187 

0.0546 
0.1 I8 

0.0566 
0.33 I 
0.382 
0.364 
0.0906 
0.0389 
0.0793 
0.265 

0.0476 
0. I45 

O.OS26 
0.464 

0.0593 
0.0327 
0.0572. 
0.0543 
0.126 
0. I88 
0. I12 
0.145 

0.133 
0.0741 

o.wa2 

1.00 p c i g  
0.400 p c i s  
T.00 pCi/g 

0.200 pCi/g 
1.00 pCi/s 
1.00 pCi/g 

1-00 pCj/s 

1.00 pCi/g 

0.500 pCilg 

1.00 pCi/g 
5.00 pCVg 
1-00 pCi/s 
1.00 pCi/g 

1.00 pCi/s 

0.500 pCi/g 

n.200 pQ/g 
5.00 pCi/y 
f .W pCi/p 

1.00 pCi/z 

1.00 pci/g 

1.00 pcvg 

1-00 pci/g 

0.100 pcgg 

0.1~0  ,mg 

0.100 pci/g 

0.200 pCdg 

i.nn pciig 

1.0 EJB OY17/98 1337 116681 1 
1.0 
1 .o 
1 .o 
1 .o 
1.0 
1 .O 
1.0 
1.0 
1.0 
1 .o 
I .o 
1.0 
1.0 
1.0 
I .o 
1.0 
I .o 
I .O 
1.0 
1 .o 
I .o 
I .o 
I .o 
1.0 
I .o 
I .o 

I llllll l1111ll1ll llill lllll Ill11 11 011 HIIII nlll llllllll 
P. 0. BOX 30712 Charleston. SC 29117 (8031'556-8171 * Fax 18031 7 t i A - ~ a 6 , , ~ ~ - ~ j . .  _- 
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ENVIRONMENYAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. A(fihte. 

-- CERTIFICATE O F  ANALYSIS 

Client: Kaiser Hill Company, L.L.C. 
Rocky Flats Envimnrncnrsl Tech. Sirc 
Bids- 881 
Golden. Colorndo 80402aJfi;l 

Environmental rnmplcs Rapid (Dl Turnaround 
Coniacr: Ms. Virgenc ldeker 

Project Description: 

c c  KHC000797 Repon Dart: Fcbruw 24. 1998 ~ ; l g ~  z or3 
.- 

Samplc ID : ga~otizi-003.009 

RI. Units DF Analyst Date Time Batch M - DL _- P3nmctcr Qusiifier Result 

Lrqd-2 14 J 0.875 4 - 0  I60 0.0941 1.00 pCilg 1.0 
Mmgnncsc-54 u -0.00153 +i-o.om 0.0492 0.100 pC2g 1.0 U B  03/17/98 147  116681 I 
M~KWY-103 U -0.00664 +/-0.0314 0.0516 1-00 p c i g  1.0 
Neodymium-I 47 U 0.297 +I- 0.392 0.717 1.00 pcig 1.0 
Ncpmnium-239 U 0.119 +I- 0.136 0.243 1.00 pCilg 1.0 

0.0679 1.00 pciis 1.0 

Promechium-14? U 0.00219 +4-0.0321 0.0492 0.100 pcilg 1.0 
~romcthium-146 U 0.0 105 +I- 0.0347- 0.06 13, 0.100 pcifg I .o 
Rndium-226 J 0.836 +I- 0.163 0.G906 1.00 pcvs 1.0 
Radium-228 1-57 +I- 0.357 0.179 1.00 pCi/g 1.0 
RU thcni~m- 106 U 0.190 +I- 0.248 0.158 0.800 p C i g  1.0 
Silver-1 1 O M  U O.Oo409 -t/-(l.O321 0.0399 1DD pCi& 1.0 
SOdiW-22 U -0.0193 +I- 0.0393 0.0672 0.700 pCi/g 1.0 

0 Niobium-% U -0.0331 +/-0.0330 0.0450 1-00 p c i s  1.0 
Niobium-95 U 0.0 I73 +I- 0.043 1 
PorassiurnlM 30.0 ti- 3.55 0.448 1.00 pCilg 1.0 

Thallium-208 J 0.465 4- 0,0904 0.0466 1.00 pcilg 1.0 
Thorium-234 1.62 +I- 1.41 I .sa 1.00 pcvg 1.0 
Tin-113 U 0.00441 +I- 0.0360 0.049B 1.00 pcilg 1.0 
Uranium-235 U 0.101 1-1-0.160 0.175 osao pcilp 1.0 

U 0.00727 +I- 0.0242 0.W6 0.100 pCi/g 1.0 Yarium-88 
zinc-65 U 0.0683 +/- 0.0895 0.144 0.2m pcig I .O 
Zirconium-95 U 0.0269 +I- 0.0608 0.10B 1.00 pCi& 1.0 

comslcnts; 
Eu-IsS nor qusnrifiedUuc to inrerfcrence 

'980225 1 -25* P. 0. BOX 3071 1 Charlesion. SC 294 17 4 (003) 5%-0171 F a  (a031 7tiG-I 178 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

ENVIRONMENTAL 
PHYSICS, INC. 

CERTIFICATE OF ANALYSIS - .  - 

Cfienr: Kaiser Hill Company. L-LC. 
Rocky Flats Environmental Trch. Site 
Bldg. 88 I 
Golden. Colomdo 80402-0464 

Environmental smplu Rnpid (Dl Turnaround 
coorocc; Ms. Virgrne ldeker 

Projcct Dcscnpdos: 

cc: KHC000797 Repon Dare: Fcbruary 3, I998 Pas2 3of3 

Sample ID : 91A062 I-003.009 
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0 
'. ENVIRONMENTAL PHYSICS, INC. 

A General Engirlecrin," LJboratories, lnc. A/fi/kte. 
ENVl RONMENTAL 

PHYSICS, INC. 

.- CERTIFICATE OF ANALYSlS ----- -- 

Client: Koiscr Hili Company. L.L.C. 
Rocky Rars Environrnenial Tech. Sirr 
Blds. 68 I 
Golden, Colond 6 EWO2-@Ib( 

Environmental wmples Rapid (D) Tummbnd 
C O l l ~ C C c  MS- ViQcnK ldeker 

Projecc Dcscnpu'on: 

cc: KHcoQo797 Report Dace: Fcbnrvy 74.1996 Psge 1 o f 3  
- - 

Sample ID :98A0621-006.018 E o - \ \ r z /  vE 
Lab ID : 980215 I-26 
Mam'x : Mist 
Dim Collecred : WJ04/9S 

PriOriry : Routine 
Collecror : Clicnt 

Dntc Received : o 7 x m a  

RL Units DF Annlyst Date Time Bitch 51 -- Qualifier Rrrsuli DL 0 
Radiological 
Gamma PHA - 98 irkm 

Acrinium-228 
Americium-14 1 
Antimony-124 
Anrimany-115 
Barium-133 
BJriu m-1413 
B cry4ium-7 
B ismurh-2 1 2 
Bismurh-214 
Cerium-139 
Cerium-141 
Cerium- 1 a 
Cesium-I34 
Cuiom-136 
Cesium-137 
Chromium-5 I 
Cobalt-56 
Cobs t-57 
C O  hill t- 58 
Cobnlr-60 
Ertropium-157- 
Europium-I 54 
Europium-155 

Lead-2 13- 

U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

9.08 +I- 0.391 
-0.0381 4- 0. I 1 3  
0.01 10 +/- 0.0289 

0.00509 +I- 0.068 1 
0.000680 +I- 0.0543 
0.0193 +I- 0.173 
-0.130 +I- 0.27 I 

1-57 +/- 0.460 
1.20 -i+o,Ie.s 

-0.00193 +I- 0.01 19 
0.005 I O  +I- 0-05 12 

-0.141 +/-O,I49 
-0.0141 4- 0.0256 
-0.0409 4- 0.0794 
-0.0247 +I- a .om  
5.0565 4- 0.268 
0.00735 4 0.0794 
-0.0 103 +/- 0.01 80 

-0.001 19 +I- 0.0274 
-0.007 13 4- 0.0305 
0.0084.1 +I- 0.0729 
0.041 9 ti- 0.0973 
0.104 +/-0.1 13 

-0.0 1 R6 +I- 0.0737 
-0.0 i 47 tl- o.ozi6 

1-09 +I- 0.254 
-0.03 16 +I- 0.0804 

0.186 
0.1 95 

o.oso9 
0.1 10 

0.0538 
0306 
0.401 
0.3 76 

0-0896 
0.0377, 

0.244 
0.0413 
0.135 
0.0472 
0.439 

0.0509 
0.0304 
0.0467 
0.0217 
0.121 
0.176 
0.132 
0.127 

0.WIJ 
0.1 18 
0.M86 

0.0788 

1-00 pCi/g 
0.400 pcvg 

1.00 pcug 
0.200 p c i g  
1.m pci/g 
1.00 pci/g 
1.00 pcvg 
1-00 pci/g 

1.00 pciig 
LOO *its 

0.100 pcug 

1.00 FCVS 

0.500 pCi/g 

1.00 pCiIg 
5.OQ pcifg 
1.00 pcvg 
1.00 pcgg 

0.100 pcv," 
1.00 pcilg 

0.100 pcvg 
0.500 pci/g 
0.330 pCi/z 
0.1M pCi/g 

5.00 pCi/s 
1.00 pCilg 
1-00 pCi/g 
1.00 pci/g 

1.0 U B  0217/98 14-48 116681 1 
1 .o 
1 .o 
1 .o 
1.0 
I .O 
1 .O 
1.0 
1 .O 
I .o 
1 .o 
I .O 
I .o 
1 .o 
I .o 
1 .o 
1 .O 

I .Q 
1 .o 
1 .o 
1.0 
I .o 
1 .o 
1.0 
1 .o 
I .o 

1 .a 

lllllllllllllllll ll~lllllll~llllllllllllllllll lllllllll Ill1 
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0 
ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

ENVIRONMENTAL 
PHYSICS, INC. 

-- 
CERTIFICATE OF ANALYSIS 

Clienr: Kaiser Hill Company. L.L.C. 
Rocky Rats Environmental Tech. Sitc 
B Id& 88 1 
Golden. Calondo 80402-oQ6.I 

Eon'mnrnenW samples Rapid (D) Twmrnund 
Conracr: Ms. Virgmc Ideker 

Projcct Descripu'onr 

Pammeter QnnlilZcr Result DL RL Units DF AIIJIYS~ Dnie Time Batch h9 

Lead-214 
Marrgnncst-Sd 
lrltmny-203 
Ndmiurn-147 
Neptunium-239 0 Niobium-94 
Niobium-95 
Potassium4 
Prornethjom-l+4 
Promethium- 146 
Rxdium-226 
Radium-228 
Ruthenium-IO6 
Silver-] IOM 
S odi urn-22 
Thallium-?OB 
Thorium-234 
rtn-i 13 
Uranium-235 
Y ttrium-88 
Zinc-65 
Zirconium95 

Comments: 

U 
U 
0 
u 
U 
U 

U 
U 

U 
U 
U 
3 

U 
U 
U 
U 
U 

Hg-203 not qumrifitd duc to inrerfemcc. 

1.30 
0.0188 
0.00 

0.376 
-0.0583 

a.Qoow 
0.0689 

28.5 
0.0125 
0.0 I 08 

1.20 
2.08 

-0.208 
-0.00616 

0.0 152 
0.631 
1.77 

0.00139 
0.138 

0.00979 

O.wO232 
a.0384 

+I- 0.194 
4- 0.03" 
4- 0.053 I 
+/- 0.304 
t/- 0. I50 

+t- a m %  
4- Q.0551 
4- 3.21 

4- 0.0264 
+/- 0.03 I3 

+I- 0.1 88 
4- 0.39 1 
4- 0.253 
4- 0.0264 
4- 0.0348 
+/- 0.0958 

4- 1.95 
4- 0.0331 
4- 0.204 

+I- 0.0276 
+I- 0,0790 
+I- 0.0569 

0.0900 
0.0503 
0.0497 
0.713 
0.229 

0.0452 
0.0693 
0.441 

0.0565 
0.0558 
0.0096 
0.186 
0.41 1 
0.W9 
0.0629 
O.IX84 

1.57 
0.0585 
0.268 

0.0537 
0.126 

0.0969 

1-00 
ala3 pci/g 

1.00 pcgg 
1-oa p ~ g  
1.00 p c i g  
1.00 pCitg 
1.00 pCi/g 
1-00 pcilg 

0.100 pCVg 
0.100 pCi/g 

1-00 p c a g  
1.00 pcvg 

0.800 pci/g 
1.00 pCifg 

0.700 pCi/g 
1-00 pCjlg 

1.00 pCYg 

0.100 pCi/s 

1-00 pci/,p 

o.sao pci/g 

0.200 pCdg 
1-00 pcifg 

1 .o 
1.0 EJB 07-/17/98 I U S  116681 1 
I .o 

1.0 
I .o 
1 .o 
1.0 
1.0 
1.0 
1.0 
1 .o 
1 .o 
1-0 
1 .o 

1 .o 
1.0 
1 .Q 
I .O 
1 .o 
1 .o 

1 .a 

1 .a 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC, 
A General Engineering Laboratories, loc. Affihte. 

CERTIFICATE OF ANALYSIS 
-. .- . 

Client: Kaiscr Hill Company, LLC. 
Rocky Racr Environmental Tech. Sitc 
Bldp. 881 
Golden, Calondo 80402-0464 

Environmcntd smplcr Rapid (D) Turnaraund 
Conracr: Ms. Virgeoe ldelcer 

Project Desmprion: 

cc: KHCOW797 Repon Dare Fcbruary 74. 1998 Page 3 of3 
~ .~ 

Sample ID I 98A0621-006.018 

h.f = Method Method-Description _- _ _  

Noccs: 
The qual i f im io &is nporr arc defined tv follows: 
ND indicaies thnr the mdytc was not dcrnrcd 91 ;I concenrmrion gmrcr than t h ~  dewrion limit. 

U indicasa that rhe malyre was not derecrcd at D copcentradon greater than chc dtrection limir. 
* indimes that a qudicy contra\ andytc rccovcry is outside of spccificd occcpmce criteria. 

1 indicates pnscncc of analw PI a cancenrntion lcss than rhc rcparting limit (RL) and g r a u r  rhan the dticction limit @L)- 

Thk d m  rrpon has bccn p r c p a d  and rcvicwcd 
in accordance w -1 Enginerring Laharnraries 

edurcs. Plcve direr 
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ENVIRONMENYAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. A(fi/iate. 

CERTIFICATE OF ANALYSIS . ._ __L--.-- 

Client: Ksjser Hi11 Company. L-LC. 
Rocky Flats Environmental Tech. Site 
Bldg. t18I 
Goldm. C010do EW?-M@ 

fivimnmenrJ1 samples Rapid (D) Turnaround 
Contact: M5. Virgeoc Jdektr 

Project Description: 

cc: KHC000797 Report Date: February 34, 1938 h g e  1 o f 3  

Sample ID - : 9RA0621-03?..~6 R-- 174 &rl/ 

Meuix : Misc. 
Darc Coileat4 : 02104f98 
Date Received : 02/07/96 
P r i O r i ~  : Roudne 
Collector : Clicnt 

Lab ID : 98027-5 1-27 

RL Units DF Analyst Date Time Batch M - a Parameter Qualifier Result DL 

Radiologics1 
Gamma PHA - 98 i f e m  
Acdnium-7l8 
Americium-24 I 
Annmony-I24 
Antimony-125 
Barium-133 
BQltUTn-140 
BcryUjum-7 
Bismuth-21 2 
Bismuth-214 
Ccrium- 139 
Ccrium- 141 
Cerium-14 
Cmium-134 
Cesium-1 36 
Cuium-137 
Chromium-5 1 
Cobd t-56 
C~bdl-57 
Cobalt-58 
Cobalc-60 
Europiurn-lj? 
Europium-1% 
Europium- 155 
h.i inc- I3 I 
Iridium-193 

u 
U 
U 
U 
U 
U 
J 
J 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

123 
-0.0 172 
-0.0 130 
-0.0343 
0.0 153 
0.0521 

-0.w3 
0.760 
0.893 

-0.000335 
-0.00240 
-0.0 185 
-0.0 15-2 
0.00239 
0.03 3 
-0.110 

0.0041 I 
0.0017-I 

-0.MIRS 
O.MZ07- 

0.0555 
-0.02 I 2 
0.0478 

-0.0304 
0.0146 

-0.0 107 
1.13 

4- 0 3 4  
+I- 0.107 

. if- 0.0208 
+I- 0.0532 
+/- O.O??l, 
+I- 0.153 
4- 0.181 
if- 0.341 
+/- 0.158 
4- 0.0 I 66 
4- 0.03 18 
4- 0.121 

-tl- 0.021 8 
4- 0.0653 
4- 0.0103 
+f- 0.203 

+I- 0.0242 
+/- 0.0 I47 
4- 0.0220 
+/- 0.0246 
+A 0.0507 
+I- o.om 
+/- 0.06 10 
+/- 0.0.58 t 
4- 0.0193 
+/- 0.0546 
4- 0.15R 

0.1 63 
0.169 
0.0361 
0.0877 
0.04 14 
0.165 
0.306 
0.317 

0.0669 
o.o/n 
0.0577 
0. I98 

0.0326 
0.1 15 
0.03 6r 

0.3JS 
0.0438 
0.07-45 
0.0381 
0.0453 
0.m68 
0.131 
0.106 

0.0979 
0.0352 
0.0939 
0.03' 

1.00 pCils 
0.400 pcirg 

1.00 pcilg 
0-700 pCilg 

1.00 pCi/g 
1.00 pCYg 
1-00 pCi1g 
1.00 pCifg 

1.00 pCi/g 

0.500 pCUg 

1.00 p c i g  

1.00 pcug  

0.100 pci lg  
1-00 pcis 
5.00 pci/g 
1-00 pCi/z 
1.00 pG/g 

0.100 pCi/g 
1.00 pcug 

0.fW pCifg 
O.iO0 pCi/s 
0.100 pCi/g 
0.300 pCi1g 
5.00 pCi/g 
1-00 pCi1g 
1.00 pCil2 
1-00 pCif5 

1.0 EIB o ~ i m a  1448 ii6681 J 
1 .o 
I .o 
1 -0 
1 .O 
1.0 
1.0 
J .O 
1 .O 
1 .O 
1 .o 
1 .o 
1.0 

1 .O 
1 .o 
I .O 
1 .o 
1 .o 
1 .o 
1 .o 
1.0 
1 .o 
I .o 
I -0 
I .o 
1.0 

I .a 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General Engineering Laboratories, Inc. Affiliate. 

-. ..- - CERTIFICATE OF ANALYSIS 

Client: Kaiser Hill Company. L.LC. 
Rocky ROE Envimnmcnlal Tcch. Site 

Goldcn: Colondo 8 M 2 W  

Environmental samplcs Rapid (0) Tummund 

Bldc. 881 

CDllrXr: M5. Virgene Idekct 
Projcct Description: 

cc: KHC000797 Repan D a w  Frbmary 24,199l3 Pagc 2of3 
-- .---._- 

Sample ID : 98AO621-032.096 
- 

RL Units DF Anslyst Date Time Batch M --- Parameter Qualifier Result DL 
Md-714 J 0.99 I 4- 0.166 0.0668 1.00 $i/& 1.0 
Manganese-54 U 0-01 16 +/- 0.0238 0.0437 0.100 pCilg 1.0 U B  0317i98 I U 8  116661 1 
Mcrcury -203 U -0.00476 t/- 0.0249 0.0388 1.00 pc i l s  1.0 
Neodymium-) 47 U -0.143 +I- 0306 0.484 1.00 p c i g  1.0 
Ncpmnium-US U -0.0670 +I- 0.107 0.174 1.00 pcug 1.0 

Niobium-95 U 0.0400 +I- 0.0333 0.0597 1.00 p c i z  1.0 
P0trrJEiUm-M 23.0 4 - 2 - 5 5  0344 1.00 pcvz I .o 
Promrchiurn-1@ U -04Q507 *I-0.0214 0.0378 aloe pci/g 1.0 
Promethium-146 U 0.00282 +1-0.0245 0&27 0.10n f l i p  1.0 

Ru1hcni~m-106 U -0.0708 4- 0.176 0.3 1 Z 0.800 p c i g  1.0 
Silver-1 1OM U 0.00691 t/- 0.0216 0.0358 1-00 p c i g  1.0 

ThOlium-2M J 0.381 +I- 0.0708 0.0363 1.00 pci/g 1.0 
ThOriUrn-234 2.06 +I- 1-89 1.36 1-00 pCi/g I .o 

Uranium-Ws u 0.0711 if- 0.13  0.210 0.500 pa/s 1.0 
Yuium-fN U 0.00836 +1-0.0205 0.0414 0.100 pcvs 1.0 
Zinc-65 U -0.0176 4- 0.0636 0.0935 0.200 pCilg 1 .O 
Zirco ni u rn-95 u -0.030 +/- O . M I ?  0.0706 1.00 pcil: I .o 

0 Niobium-94 U 0-00873 +/-0.0201 0.0371 1.00 pcjlg 1.0 

Radium-226 J 0.893 +/- 0.15g 0.0669 1.00 pcilg 1.0 
Radium-22% 1-23 4- 0.254 0. I 62 1.00 pCi/g 1.0 

Sodium-21 U -0.00731 +/-0.0179 O.oJ70 0.700 pCi/g 1.0 

Tin-1 I3 U 0.00195 +I- 0.0253 0.0442. 1.00 pCilg 1.0 

- ____- .  I --- _- 
M = Method Mcrhnd-Description 

MI HASL 300 
- -- -... -- - _- 
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ENVl RONMENTA L 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, INC. 
A General f'rigineerinF: Laboratories, Inc. Affiliate. 

CERTIFICATE _._. - OF ANALYSIS 

Client; Klriscr Hill Conpmy, LLC.  
Rocky Rats Environmaral Tcch. Sik 
Bldg. E81 
Galdcn. Cotomdo 8M02-W& 

Environmentnl samplcs Pqdd [D) Turnaround 
Contact- h.15. Virgcne Idekr 

Project Dexripdon: 

Wpon Dare; Fcbruvy 24. 1998 Page 30r3 cc: KHc000797 
-.-. 

Smple ID : 98A0611-031.096 
c - -- -__ 

M = rrkrhod Method-Dcscrfption . 
This d w  rtporr has been prepared and reviewed 
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ENVJRONMENTAL PHYSICS, INC. 
A Ceneriil Engineerins Laboratories, Inc. Aftiliale. 

-..- CERTIFICATE OF ANALYSIS 

Client: Kaiser Hill Company. L.LC. 
Rocky Rats Environmental Tcch. Sire 
Bldg. 881 
Golden. Colarada 8MM-04M 

Environmental r m p l u  Rapid (D) Turnnroufld 
Conwcr: Ms. Virgcnc Idcker 

Pmjrct Dtscrjpcioq: 

n; WlCoOO797 Report Date: February 7-4. 1998 Pnge 1 of3  - 
Sample ID :98A0611-036.10B %a- \3( 
Lab ID 
Mamx : Misc 
Date Co~cctcd : O'm130 
Date Received : 02/[)7/98 
Riorily : Routine 
Col I e ~ o r  : Clicnr 

: Q ~ O Z X  I -2n 

RL Unics -_ DF Analyst D3tc 17mr I h t &  &I Qudifier Result DL 
Rndiological 

G ~ Q  PHA - 98 irenu 

Actinium-2% 
Americium-241 
Andmony-1% 
Anrimony-I 25 
B y i u  m- 1 33 
Ear-urn-I40 
Bec]rllium-7 
Bismuth-212 
Bismuth-214 
Cerium-1 39 
Cerium-141 
Cerium-1 .?11 
Ccsium- 134 

CcSiurn-136 
CeJiurn- 137 
Chromium-5 1 

Coball-57 
COtUk-58 
Cobalt-60 
Europium- I 51 
Europium- 154 

Cobd [-56 

Europium- I55 
iodine- 13 1 

Iron-53 
Iridium- 192 

Lead-2 12 

U 
U 
U 
U 
u 
U 

S 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

1.23 +/-0325 
0.0121 +I- 0220 

-0.00137 4- 0.1 11 
4- 0.0569 

0.141 4- 0.295 
-0.360 +/- 0.39 1 

1.3 if-0.710 
0.971 4- 0.292 
0.0311 +/- 0.0373 

a m 8 3  +I- 0.0526 

0.0 1 8 1 

aobw +I- D.OBOJ 
-0-0703 4- 0.236 
0.0115-l 4- 0.W93 
-0.107 +/-a115 

0.00279 +/- D-OSS3 
-0-1 IS +I- 0.41 1 
0.0336 4- 0.O5O t 

-0.006rS +I- 0.0284 
0.0305 if- 0.0?39 

-0.0226 +I- 0 . ~ 7 - 3  
0.0140 +/- 0.1 I6 

0.009 I ?  +/- O.1GQ 
0.129 +I-O.ISI 

0.0566 i-1- 0. I I7 
0.000103 4- 0.[1389 
0.00438 4- 0.0991 

1.23 +/-0.114 

0244 
0.762 

0.197 
0.0903 
0.529 
0.654 
0.615 
0.157 

0.0568 
0.126 
0.407 

0.0767 
0.193 
0.0798 

0.0909 
0.0493 
0.06 1 I 
0.0713 
0.198 
0.253 
0.209 
0.114 
0.066 I 
0.179 
0. I12 

0.0848 

0.688 

1.00 pCi/g 
0.400 pCVg 

1.00 pcug 
0.200 pcilg 
1.00 p c i g  

1.00 pcjlg 
1.00 pCi/g 

1-00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 

0.500 pCi/E 

1.00 pcj/g 
5-00 pC2g 
1.00 pCi/g 
1-00 pCil5 

0.100 pCi/s 

1.00 pCi/g 

0.100 pc2g 

1.00 pci/g 
O.iOQ pci/g 
0.500 pCi/g 
0.200 pCi/s 

5.00 pCi/g 
1.00 pCi/g 
1.00 pCi/g 
1-00 pCi/g 

0.3C)o pci/g 

1.0 EJB W17AB 149  116681 1 
I .o 
1 .o 
I .o 
1 .o 
1.0 
1 .o 
1 .O 
1 .o 
1 .o 
1 .o 
1 .o 
1 .o 
1 .O 
1.0 
1.0 
1 .o 
1 .a 
1 .o 
1 .O 
I .o 
I .o 
1 .o 
1 .o 
1.0 
1.0 
1 .o 

P. 0. Box 3071 2 Charleston, SC 3911 7 - (8031 556-81 71 - Fnx (80.31 766-1.1$#~13~ 
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ENVIRONMENTAL 
PHYSICS, INC. 

ENVIRONMENTAL PHYSICS, 1NC. 
A General Engineering LJbOf4tOri€?S, /nc. AKiiiare. 

CERTIFICATE OF ANALYSIS --. 

Client: Kaiser Hill Company. L-L-C. 
Rocky Flau EnvironrncnLal Tcch. Sitc 
Bldg. 881 
Golden. Colondo 80402-0464 

Conrnc1; MS. Virgcnc ldekcr 
Projcct Description: bvimnrntnral samples Rapid (D) Turnvound 

CC: KHCOW797 Repam Dare: February 23. 199E h g e  2 of 3 
- 

Sample U3 : 98AO62I-036IOB 
. -- 

RL Units DF Analyst Date Time Batch M -- Parameter Qualifier Rmlt  DL 
Lea-'! 1 4 1. I B +I- 0.134 0.141 1.m pcig 1.0 
Mangantze-Ii4 U 0.0328 4- 0.0456 0.083 1 0.m pais 1.0 EJB om7198 1439 116681 I 

N a d ~ i ~ ~ - l 4 7  U 0.W0 +/- 0.61 6 1.10 1-00 pcgg 1.0 
Neptunium239 U -0.0920 +J-O.217 0.375 1.00 pci/g I .o 

Polflrsium;lo 21.9 4-2.73 0.636 1.00 pci/g 1.0 

Rometfrium- 146 U -0.0364 40-0565 0.0825 0.100 pCiJg 1.0 

Radium-128 1.13 +/- 0.325 0.294 1.00 pciig 1.0 

Silver-! 1OM u -0.0219 +/-0.047-0 0.0710 1.00 pciis 1.0 

Thalliurn-20!08 1 o.s:lo +t- a 120 0.0768 1.00 pCifg I .o 
'Ihorium-Z4 3.59 +/-?.I31 2.1 I i.on pcilg 1.0 
Tin-1 13 U -0.00323 4-0.0495 0.0887- 1.00 pCi!g I .o 

Ytui~m-88 U 0.0 1 M +I- 0.0377 0 0755 0.100 pci/g 1.0 
Zinc-65 U -0.00618 4-0113 0. I74 0.100 pcllg 1.0 
Zirconium-95 U -0.0496 4-0.0848 0.141 1.00 pCUg 1.0 

Mtr~uv-203 U 0.0468 +/- 0.0439 0,0749 1.00 pCi/g 1.0 

@ Niobium94 U 0.000572 4-O.O.121 0.0735 1.00 p c i g  1 .O 
Niabium95 U -0.0290 4-0.0623 0.105 1-00 pCiJs 1.0 

Promethium- 144 U -0.0128 4 0.0413 0.0707 0.100 pCiJg 1.0 

hdjum-226 1 0.971 4- 0.292 0.157 1.00 pO/g 1.0 

Ruthenium-1 06 U 0.304 +I- 0.374 0.6R8 0.800 pC2s 1.0 

Sodium-',2 U -0.00563 +I-O.MlO 0.0904 0.700 pCils 1.0 

Umium-235 U 0.215 +I- 0.148 0.437 0.500 pCi/g I .O 

798027-51-7,S* P. 0. BOX 3071 2 Charleston, SC 29-11 7 = (t1031 S5G-6171 - Fax (803) 766-1 170 
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ENVIRONMENTAL 
PHYSICS, 1NC. 

ENVIRONMENTAL PHYSICS, (NC. 
A General Engineering Labom tories, lnc. Afiliale. 

-- CERTlFlCATE .. ._ OF ANALYSIS 

Client: Kaiser Hill Company. LL.C. 
Rocky mars Envimnmcntd Tcch. Site 
I31dg. 88 1 
Golden. ColOmdo 80402-0464 

Conrocr; Ms. Virgmr ldckcr 
Project Description: Envi runmnl  samples Rapid (0) Turnaroupd 

Rcporr Date: February 24, 1998 P3ge 3 of j. fC: KHc000797 

M = Method Method-Description 

This dan repon has bc:n p ~ p u r c d  and rcviewed 
in ZvXQrdWCe wich General Engincering I;lboratonrs 
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